








PANCAKE MOTOR 





z 
: 
5 
x 
S 
> 
ps 
O 
ae 
= 
$2 
S § 
gz 
ins 
aS 


TRENDS 





BUT THIS 





BUT THIS 


ic 











C-H Combination Starters combine 
motor control and safety switch in 
one compact case. Instead of order- 
ing, mounting, wiring and maintain- 
ing two separate units, you work 
with only one, saving at least half 
the installation time, saving on con- 
duit, wire and fittings, saving in 
space, saving inspection and main- 
tenance time and trouble. In addi- 
tion, you’ get world-famous C-H 
eutectic alloy overload relay protec- 
tion, dust-safe vertical contacts, 
many other important features that 
have established the C-H unit as 


the leader in its field. CUTLER- 
HAMMER, Inc.. 1310 St. Paul Ave., 
Milwaukee 1, Wisconsin. Associate: 
Canadian Cutler-Hammer, Ltd., 
Toronto, Ont. 


— 
CUTLER*-HAMMER 
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WASHERS 


THE WASHER THAT HAS THEEDGE — 
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This patented design is exclusive to EverLOCK. The 
numerous tongues, the wide chisel edges of which are 
bent alternately up and down, provide several times 
more gripping area than other lock washers. The 
alternating chisel edges, forced into the contiguous 
faces of both work’and nut by powerful spring ten- 
sion, provide a 2-way locking action that defies every 
conceivable loosening hazard. That’s why you'll find 
_EverLOCK washers guarding vital assemblies on so 
much heavy machinery, lectliFal appliances, automo-. 
tive and aviation equipment. % e BN , 
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WITH SUVS LEATHER 


SIRVENE srwruersc 
on DILI\Y DL) syntTHETIC RUBBER 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


69 Years Manufacturing Quality Mecnanical Leather Goods Exclusively and Now Sirvene Synthetic Products 


PHILADELPHIA ee CLEVELAND NEW YORK . DETROIT BOSTO!! * PITTSBURGH ° CINCINNATI 


Manufactured and- Distributed in Canada by SUPER OIL SEAL MANUFACTURING CO., Ltd.— Hamilton, Ontario 
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This Month's Cover: Test stand for check- 
ing performance of Sperry gyropilots, 
simulating flight conditions. Pressures in 


the system run up to 200 psi, pulsating 
at rate of 12 times per minute. Oil flow 


varies between 1.8 and 3 gpm.—photo, 
courtesy Restoflex Corp. 
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] 1851—John Nichols, a Lynn Shoe- , 1858—Lyman R. Blake, of South 3 1862—Goodyear Welt Machine 
maker, adapted the Howe sewing Abington, Mass., invented a machine ushered in the third stage. In 1890, 


machine to sew the uppers of shoes, doing to sew soles to uppers. This was subse- electric motors arrived. By 1915—Howell 
away with the slow process of hand sew- quently improved by Robert Mathies and began specializing in industrial type mo- 
ing. This started a fever of invention and manufactured by Gordon McKay. It be- tors. Soon, Howell Red Band Motors, spe- 
innovation in the shoe industry in America came famous as the McKay sewing machine cially designed for application in this and 
that has carried to the present day. - - » set the stage for more progress. other industries, made their appearance. 


“Three stages to big business in shoes! 











Today—The shoemaker’s kids 

have shoes! America is the 
biggest producer of shoes in the 
world. 

The application of specially de- 
signed machines, individually pow- 
ered with industrial type electric 
motors, has played a vital role in 
stepping shoemaking into big busi- 
ness . .. improving quality... 
cutting costs. 

You can work wonders in your 
business, too! Investigate now and 
remember Howell Motors are tried 
and proved industrial type motors. 
They are precision-built and de- 
signed’ for the toughest operating 
conditions—consequently, they will 
perform better on all jobs. 


Try them NOW! 
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iste. 


Be wise—meet competition with modern 
machines powered by industrial type 


Howell Motors. They’re precision-built! s OW E | ! M OT 0 R S 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 

















The Howell Protected Type Motor 
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VISIT GLEAS ONS BOOTH 3 ae 





© GLEASON GEAR CUTTING EQUIPMENT 
© GLEASON ENGINEERING SERVICE 


Booth 330 at the Machine Tool Show will offer many reasons why bevel and 
hypoid gears as produced by Gleason bevel gear equipment are foremost 
in efficiency and smoothness of operation. Every effort has been directed 
toward making equipment for turning out bevel gears of greater accuracy 
and finer tolerances at faster production than ever before obtained. 

Equally important to the Gleason line of bevel gear equipment is the 
Gleason engineering service established to offer to designers of bevel gear 
drives the designing knowledge and actual experience encountered 
through 80 years in the bevel gear field. 










Don't miss the exhibit, and what is just as important . . . don't forget to avail yourself 
of the service Gleason's offer . . . to assist you in the design of your bevel gear drives. 





Builders of Bevel Gear Machinery for Over Eighty Years 
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for Jower costs 


LOWER manufacturing costs are very by today’s exacting production standards. 
definitely a function of New Departure An investment in machines of modern 
ball bearings. ball bearing design is an investment in 
The ball bearing is a “natural” for the faster production — lower costs ! 
higher speeds, greater rigidity and im- New Departure’s technical literature 


proved quality of product so demanded is most helpful. Tell us your needs. 


NEW DEPARTURE 


BALL BEARINGS sas 


NEW DEPARTURE - Division of GENERAL MOTORS ~- Bristol, Conn. + DETROIT, CHICAGO, LOS ANGELES and other Principal Cities 
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Classified for convenience when studying specific design problems 


Design and Calculations 


Autoclave design, Edit. 101-104 
Cam design chart, data sheet, Edit. 
161-162 


Energy dissipator, 
Edit. 105 


Impellers, centrifugal, Edit. 121-126 
Liquids, compressibility of, Edit. 134-137 
Lubrication, hydrostatic, step bearings, 
Edit. 115-120 

Motor, pancake type, Edit. 138-141 
Photography, high-speed, Edit. 127-133 
Plastics standards, Edit. 151-154 
Cones. high-temperature types, Edit. 


eddy-current type, 


Rate-gyro design, Edit. 142-144 
Rectifiers, metallic, for motor control, 
Edit. 107 


Seal for door closure, Edit. 108 

Styling, trends in, Edit. 109-113 
Television, electronic color system, Edit. 
. Ss 


Thread and form rolling, Edit. 145-150 
Engineering Department 
Equipment, Edit. 176; Adv. 15, 65 
Instruments, Edit. 176; Adv. 100 
Supplies, Adv. 186, 193, 248, 267 
Testing equipment, Edit. 127-133, 176 
Finishes 
Protective coating, Edit. 164 
Materials 


Aluminum alloys, Adv. 56, 57, 199, 201, 
228 


Carbides, cemented, Adv. 245 

Cobalt alloys, Adv. 53 

Copper alloys, Edit. 168; Adv. 214 
Glass, Adv. 249 

Lead, Edit. 160 

Laminates, Adv. 185 

Magnesium alloys, Adv. 79 

Molybdenum alloys, Adv. 175 

Nickel alloys, Adv. 8 

Plastics, et 143, 144, 151-154; Adv. 
Porcelain, Edit. 106 

Rubber and synthetics, Adv. 
Silicones, Adv. 279 

Steel, aluminum clad, Edit. 163 
Steel stainless, Adv. 67, 218, 241 
Zinc, Adv. 171 


36, 89 


Parts 
Autoclaves, Edit. 101-104 


Bearings: 


Ball, Edit. 140; Adv. 6, 61, 83, 187, 
192, 200, 254 


Needle, Adv. 91 


Roller, Adv. 11, 77, 196, 213, 246 
back cover 


> 


Sleeve, Adv. 165, 222, 256 
Bellows, Adv. 41 
Belts and belting, Adv. 

275, 280 

Blowers, Edit. 121-126 
Brakes, Edit. 105 
Brushes, Adv. 242 
Bushings, Adv. 44, 279 
Cable controls, Adv. 279, 281 
Cams, Edit. 161-162 
Carbon parts, Adv. 16 
Castings: 

Die, Adv. 

Sand, Adv. 338, 270, 285 
Chains: 

Conveyor, Adv. 86, 87 

Roller, Adv. 76, 227 

Silent, Adv. 40 
Clutches, Adv. 50, 90, 225, 230, 238, 270 
Controls (see Electric, Cable, etc.) 
Counters, Adv. 208, 253 
Couplings, Adv. 191, 207 
Diaphragms, Adv. 74 


Electric accessories, Edit. 164, 170, 172, 
174; Adv. 266, 272, 281 


Electric controls: 
Capacitors, Edit. 166 
Control assemblies, Edit. 168, 170, 
174; Adv. 209 
Electronic, Edit. 166 
Rectifiers, Edit. 107 
Relays, Edit. 168; Adv. 49, 259 
Rheostats, Edit. 174 
Solenoids, Adv, 236 
Starters, Adv. inside front cover, 14 
Switches, Edit. 163; Adv. 72, 73, 187, 
188, 274 
Thermostats, Adv. 269 
Timers, Edit. 166; Adv. 48, 263 
Transformers, Adv. 261 
Electric generators, Edit. 172 


Electric motors, Edit. 138-141, 163, 164, 
170; Adv. 4, 28, 32, 39, 51, 55, 62, 
96, 97, 179, 204, 210, 235, 239, 
248, 260, 267, inside back cover 
Electric power supplies, Edit. 170 
Engines, Adv. 271, 273, 275, 281 
Fastenings: 
Blind, Adv. 190 
Locking, Edit. 163, 72; Adv. 1, 75, 
181, 250, 262 
Nuts, bolts, screws, Adv. 
208, 232, 234, 252, 273, 278, 289, 
290 
Felt parts, Adv. 260 
Filters, Adv. 280 
she Edit. 170; Adv. 12, 70, 94, 215, 


63, 184, 251, 


Forgings, Adv. 206, 247, 277, 278, 287 
Gages, pressure, etc. (see Instruments), 
Edit. 172; Adv. 93 


Gears, Adv. 5, 26, 29, 30, 31, 43, 71, 
aay 261, 264, 267, 271, $72, "274. 


169, 182, 


Generators (see Electric generators) 

Heat exchangers, Adv. 244 

Hose (see Tubing) 

Hydraulic and pneumatic equipment: 
Cylinders, Adv. 27, 78, 219, 220, 275 
Motors, Adv. 211, 378 
Pumps, Edit. 164, 174; Adv. 221, 250, 

255 
Valves, Edit. 168; Adv. 266 

Joints, Adv. 189, 266, 268, 271 

Knobs, Adv, 283 

Lubrication and equipment, Edit. 115- 

120; Adv. 173, 223, 224, 276 

Machined parts, Adv. 263, 270 

Motors (see Electric motors) 

Mountings, vibration, Adv. 229 

Nozzles, Edit. 166 

Plastics parts Edit. 151-154; Adv. 45, 

287 

Pneumatic equipment (see Hydraulic 

and pneumatic) 

Powder-metal parts, Adv. 42, 64 

Pulleys and sheaves, Edit. 170 

Pumps (see also Hydraulic and pneu- 

matic), Edit. 184-187, 164; Adv. 21, 
243, 265, 269, 276, 280, 283 

Rings, retaining, Adv. 254 

Rubber and synthetic parts, Adv. 183 

Seals, packings, gaskets, Edit. 108; Adv. 

3, 18, 17, 19, 38, 167, 194, 28], 
268, 282 

Shafts, Adv. 264 

Shafts, flexible, Adv. 264, 285 

Sheet-metal parts, Adv. 265 

Speed reducers, Adv. 46, 47, 69, 237, 

274, 277 
Springs, Edit. 142; Adv. 59, 188, 226, 
261, 269 

Stampings, Adv, 18, 54 

Static eliminators, Adv. 88 

Strainers, Adv. 282 

Table, feed, Edit. 168 

Transmissions, variable speed, Edit. 163; 

Adv. 9, 22, 23, 35, 95, 252, 287 
Tubing: 
Flexible, Edit. 166; Adv. 20, 33, 34 
Metallic, Adv. 80, 85, 99, 176, 195, 
202, 205, 216, 240 
Universal joints, Adv. 272, 277 
Valves (see also Hydraulic and pneu- 
matic), Edit. 163 
Weldments and equipment, Edit. 141, 
172; Adv. 82, 84, 212 
Wheels and casters, ; Edit. 168, 172; Adv. 
262, 263, 273 
Production 

Balancing, Adv. 81, 268 

Broaching, Edit. 160; Adv. 66 

Grinding, Adv. 60 

Machines, special, Adv. 25, 37 

Testing and equipment, Edit. 127- 133, 

160; Adv. 276 
Thread and form rolling, Edit. 145-150 
Tools and accessories, Adv 


MACHINE DESIGN is indexed in Industrial Arts Index and Engineering Index Service, both available in libraries generally. 
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A 291%4-lb. rainbow trout caught by 
Carl Haacke at Lake Pend Oreille, Idaho 
with a Monel line—one of the six biggest 
fish caught on Mone! line which won awards 
in the latest Field & Stream Contest. 


How to get 
the Big Ones... 
‘Way Down Deep 








Fishermen used to have a devil of a time hooking 
fish like this in hot weather. , 


Trouble was that big fish like to stay way 
down on the cool lake bottom. Ordinary 
trolling line just wouldn’t go down there. 


All sorts of gadgets were tried. Trick sinkers 
and attachments were devised to get the hook 
down where the fish could grab it. The lines 
themselves were coated with heavy substances 
to make them sink. 


Finally, metal lines were given a trial. They 
went down all right. But other difficulties came up. 


They were too heavy. Too thick, too awkward 
altogether. To be flexible enough for easy 
handling, the wire line had to be light and fine. 
To be fine, the metal had to be very strong. 


The metal also had to be rustless . . . corrosion- 
resisting ... and tough to stand the twisting, 
diving, leaping yanks of a fighting fish. 

Then the news came down from the “big muskie” 
lakes of Canada about the discovery of a line 
that revolutionized deep trolling: MONEL Line. 


Today wherever you see sport fishermen trolling 
for the big ones way down deep you find them 
using Monel lines... and catching the 
biggest fish of all in the hot summer months 
when fishing used to be “dead.” 
































Perhaps, like the manufacturer of trolling line, your problem 
is one of wire. Outline your task to us. We'll forward sambles 
of recommended wire for test. Monel and all the Inco Nickel 
Alloys are the “task metals” of industry ... ready to help 
whenever you need tough metals for tough jobs. 
They're available in all forms. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


INCO ie 


Monel* « ""R’’* Monele''K’’* Monel "'KR’’* Monel «"'S’’* Monel 
Nickel e"'L’”’* Nickel*"'Z’’* NickeleInconel* *Reg. U.S. Pat. Off. 


“Task Metals” for Industry 






” A Lesson in Weight Saving! 


It takes 4 spools to hold 600 feet of 
copper line; only 2 spools for the 
same length and strength of Monel line. 










MORAL: If light weight’s important, 
give the job to one of the ‘task 

metals.”’ Their strength and corrosion 
resistance lets you use less metal. 










COPPER 
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New! Small! Oilgear Fluid Power Transmissions 





SEES A 


prs | 
~ f 
43 
eam insite SF 
pK VAR 
twO- UP TO 3 H. P. 
OuTpur 
° TO 1600 R.P.y 
— . (Reversible) 
[OILGEAR) : 
LIGHTER STURDIER 


, 


The outstanding fact about these new, small and versa- 
tile Oilgear Fluid Power Transmissions is that during 
the past 5 years more than 100 thousand similar units 
have been built, tested and proved in the toughest 
trials devised by man. They weigh only 90 lbs. They 
are ruggedly constructed throughout, simple in de- 
sign, dependable in performance, smooth in operation. 
These compact units are complete, enclosed and 
sealed against dirt, with integral relief valves in the 
fluid passages for protection against overload. 

These transmissions efficiently convert a constant 
rotary motion into accurately controllable variable 
rotary motion. They provide smooth, stepless, uniform 
acceleration from zero to maximum in either direction. 
Their positive drive is not affected to any appreciable 
degree by variations in load. They use little power, 
and always in proportion to work done. 

They provide flexibility of location with conven- 
ient nearby or remote control and offer a choice of man- 
ual, electric or hydraulic controls. They provide quick, 
cushioned reversal . . . and a host of other advantages. 
~ Thesetransmissionsare now usedon starch machines, 
conveyors in many industries, wire rewinders, spring 


a 


sia aa _ SMOOTHER 


coiling machines, furnace drives, material supply 
pumps, gangsaw feeds, grinding wheel head drives and 
many other machines and processes. THE OILGEAR 
COMPANY, 1305 W. Bruce St., Milwaukee 4, Wis. 


PUMPS, MOTORS, TRANSMISSIONS, CYLINDERS AND VALVES 


SEE THIS NEW TRANSMISSION 


at the Machine Tool Show 
September 17-26 ° 


The new small Oilgear “AHB” Fluid Power 
Two-Way Variable Speed Transmission will be 
on display at the Machine Tool Show, Dodge 
Chicago plant, September 17-26. It will be 


equipped with hydraulic servo-motor lever con- 


trol and mounted on a motor-reservoir base. 


Be sure to see it. 





Re: Design Data 


\ A qualified die casting engineer can greatly 
1S @) \ = assist product designers in avoiding faulty de- 
NM AD tails in parts to be die cast. That’s his job. His ex- 
perience may even be of value in improving overall 

e designs, but his main interest is in improving die cast- 


cl ings and extending their usage. Madison-Kipp special- 
izes in large production runs in zinc and aluminum alloys. 


MADISON-KIPP CORPORATION 


210 WAUBESA STREET, MADISON 4, WISCONSIN, U.S.A. 


ANCIENS ATELIERS SS 31 Rue.du Marias, Brussels, Belgium, sole agents for 
Holland, France, and Switzerland. 


WM. COULTHARD & CO. a ‘Carlisle, England, sole agents for England, most European 
countries, India, Australia, and New Zealand. 
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v 
TO SUGGEST 


Heavy. series precision-built double row self- 
aligning roller bearings. 


Lock nut clamps assembly securely to shaft 
and is prevented from loosening by serrated 
lock washer. 


True flat surfaces assured for nut pressure 
surface. ~ ; 


1 
t 1 


Casting spotted for dowel hole to locate unit 
on support. Slotted holes for foundation bolts. 


~< 


Tapped holes in cqp take standard screw to 
raise cap off base without damage to finished 
surface. 


Bearings can be either fixed or floated axially 

so * 
‘'C’’ spacers may be removed or inserted as 
required. 


LINK-BELT 


A BALL AND ROLLER BEARINGS 
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Everything you need in Piping 


EVERYTHING FROM 


VALVES « FITTINGS 
PIPE « PLUMBING 
AND HEATING 


> gone 


cecrenencsioce SE be 5 


eoeoin One Complete line 


Does the design on your board involve flow con- 
trol? Then make sure you'll have no trouble with 
piping equipment—specify Crane Quality. In 
the Crane line, you'll find everything you need— 
the world’s most complete selection of brass, 
iron, steel, and alloy piping materials. 

But ease of specifying isn’t the only advantage. 
Buying and storekeeping are simplified, since 
Crane is the sole source of your piping needs. 

“And when you get down to product assembly 
operations, single responsibility for piping 
equipment means trouble-free installation, and 
better control of factory schedules. 

To you, Crane means swift progress in all pip- 
ing procedures from blueprint to finished prod- 
uct. To your customers, Crane means uniform 
dependability in flow control equipment. For 
they know that Crane Quality stands unsur- 
passed for 90 years. - “a 


CRANE CO., 836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving All Industrial Areas 


G 


(Below) STEEL VALVES OF SOLID BAR 
STOCK for gases and liquids up to 3,000 lb. 
cold working pressures. Sharply tapered plug 
type dis¢ gives finest, flow regulation. Wide 
seating surfaces insure tight closure; resist 
wire drawing and foreign matter damage. 
In Exelloy for high resistance to atmospheric 
corrosion, and for handling oil or gas con- 
taining sulphurous compounds. Also made 
: in 18-8 Mo and Carbon steels. Globe and 

% angle, male and female end patterns, in 
AY we oo. ~ ¢3 1-in, sizes. See Crane Catalog, page 310. 


Sells, 
anes) <_ 4 
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Gas-fired Dowtherm Vaporizer Unit of 
Eclipse Fuel Engineering Co. 
Equipped by Crane. 


FOR EVERY PIPING SYSTEM 
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1. was designed for use where irregular, 


eccentric or universal action makes a rigid 
seal impractical. Made from tough, flexible 
high tensile leather, it will seal in heavy 
lubricants, give protection against sand, 
water and ¢rit, resist aging, wear, and oil. 
Sirvis engineers will design ’ similar boot 


for your special protection problem. 


SUV 


MECHANICAL LEATHERS 
Products of 


CHICAGO RAWHIDE MANUFACTURING CO. 


1304 Elston Avenue Chicago 22, Illinois 


New York + Philadelphia - Detroit - Los Angeles « Cleveland + Boston 


Pittsburgh + San Francisco + Cincinnati + Portland + Syracuse + Peoria 
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@ A SAFE, manual reversing controller that 
eliminates confusion where reversal is non- 
automatic. 


@ A SIMPLE, inexpensive way to provide revers- 
ing feature in combination with magnetic 
operation. 


@ Compact tumbler type... double throw... 
locks in either position. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY 


PLAINVILLE, CONNECTICUT 
“ OTHER FACTORIES AT NORWOOD, OHIO © SAN FRANCISCO © SEATTLE e NORTH HOLLYWOOD 





make 


irect Line Process Prints 


this EASY way! 


Use the simple, easy way to reproduce your engineering drawings— 
forms—specifications—bulletins! With Bruning BW equipment, you can 
have direct line reproduction in seconds—without muss, gadgets, fumes 
or odors! You can have BW Prints on cut sheets or roll stock—black or 
colored line BW paper prints on white backgrounds—light, regular or 
card-weight BW prints—black or colored line prints on green or pink 
tinted backgrounds—cloth or transparent paper prints! Bruning BW 
Printer-Developers are the last word in simple, efficient operation—and 
even large volume production requires only one operator. Get complete 
details on the Bruning BW Process—mail the coupon. 


No Gadgets! 


No Plumbing! 














Unlike blue print equipment, BW 
equipment requires no plumbing. 
You can install it anywhere in draft- 
ing room or office. Machine illus- 


No unnecessary gadgets on Bruning 
BW equipment! The few controls 
necessary are simple in operation, 
and are all within easy reach of the 


operator at all times. This simplic- 
ity of control makes it possible for 
even inexperienced operators to 

. learn to use BW equipment within 
a short time. — 


BRUNING 


trated is the Model 41 Printer- 


Developer, designed for medium 


volume production. The BW line 
includes printers and developers 
for every need. 


CHARLES BRUNING COMPANY, INC. 


Since 1897 


NEW YORK * CHICAGO 


Company 


. LOS ANGELES Street 


Atlanta ¢ Boston « Cleveland + Detroit *« Houston « Kansas City 
Milwaukee « Newark « Pittsburgh « St. Louis * San Francisco * Seattle 
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Bruning Model 91 "Volumatic’’ Printer-Developer 
—for large volume production. 


No Odors! 


The Bruning BW process is not de- 
pendent upon vapor fumes for de- 
veloping prints—needs no blowers 
nor vents, thus can be operated in 
any location. There are no obnox- 
ious odors to irritate operators, and 
the prints are odorless. Photo shows 
simplicity of feeding cut sheets into 
Model 91. 


CHARLES BRUNING COMPANY, INC. 

4726-42 Montrose Avenue 

Chicago 41, Illinois 

Gentlemen: I want to know more about Bruning BW Prints and 
equipment. Please send me information. 





graphitar : 


(CARBON-GRAPHITE) 






























































GRAPHITAR throughout industry 


GRAPHITAR parts are bringing trouble-free operation: at low cost to many 
types of mechanisms throughout industry, Molded of carbon and graphite 
and finished to close tolerances, GRAPHITAR seals, rings, pistons, cylinder 
liners, and other parts operate satisfactorily without lubricant—they are 
mechanically strong—chemically inert—unaffected by temperature ex- 
tremes—and they are exceptionally lightweight. We are equipped to 
mold GRAPHITAR to any practical shape and to finish it to tolerances 
as close as .0005” in small sizes. Our engineers will be glad to study 
sketches of your products and show you where GRAPHITAR parts will 
. improve mechanical performance at lower cost. Ask for 44-page catalog. 





THE UNITED STATES GRAPHITE ¢ 
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l Seal keeps out gritty 


i , | & 





Fuller-Kinyon Type H Stationary Pump employs 
Graphitar Seal Ring to protect Ball Bearings against 
cement and other gritty materials in hopper 


_ 


Cement, pulverized limestone, phosphate, feldspar, and other pulverized products 
handled so efficiently by the Fuller-Kinyon Type H Stationary Pump can’t work’into 
the shaft bearings and cause abrasive destruction. WHY? Because the material ‘in 
the hopper is sealed from the bearings when pump is in operation and. under pres- 
sure by means of a GRAPHITAR seal ring (see Illustration). In,cement plants, the 
cement pump may be used under the silo where the head above the hopper may be 
from 70 to 80 feet. Under these conditions, it will be appreciated that the seal is 
subject to considerable pressure. Air piped from the header aids in keeping the ring , 
_ clean. The GRAPHITAR seal offers excellent resistance to wear arising from shaft 
rotation, it requires no lubrication, and it seals dependably day after day i i 
to help make this Fuller-Kinyon pump a most economical etaad 
conveyor per ton of material. 


; 





E COMPANY +: SAGINAW, MICHIGAN 
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FOR METAL PRODUCTION PROBLEMS 
REQUIRING 


SPECIALIZATION 


CALL BRANDT 


Where 150,000 sq. ft. of advanced metal working facilities 
are designed for out-of-the-ordinary mass production. 
If your metal production problem is unusual, Brandt can 
handle it. Proximity to steel mills and to primary arteries of 
rail, water and highway transportation assures prompt delivery. 


Spot Welded Assemblies STAMPINGS 
Plate Fabrication FORMINGS 
Crating and Shipping Facilities HEAVY 
Complete Assemblies WELDMENTS 


MILD STEEL ALUMINUM 

STAINLESS STEEL SHEET METAL 

ARMOR PLATE MAGNESIUM 
NON-FERROUS METALS 


ALL 
UNDER 
ONE 
ROOF— 


STRATEGICALLY 
LOCATED 








(recisuon, METAL,CRAFTSMEN SINCE 1890 * * * a 
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The Selection and Use ¢ 
Resilient Sealing Mater! $ 
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NEW GASKET GUIDE 


Booklet offers condensed data 


on materials and applications 


Just published, “Armstrong’s Gasket and Sealing 
Materials” puts into 20 pages the essential data 
you need to make a tentative choice of the proper 
resilient gasket or sealing material. 

The first half of this booklet is devoted to ap- 
plication data and charts. These give the physical 
characteristics of each of Armstrong’s four major 
types of materials: synthetic rubber compounds, 
cork-and-synthetic-rubber compositions, cork com- 
positions, and fiber sheet packings. 

The second half of this new booklet offers prac- 
tical help on the selection and use of resilient seal- 
ing materials. Discussed here are such topics as: 
proper flange design, designing gaskets to reduce 
cost, and correct compression for various materials. 

Write today for a copy of “Armstrong’s Gasket 
and Sealing Materials.” Armstrong Cork 
Company, Gaskets and Packings Dept., 
5108 Arch Street, Lancaster, Pennsylvania. 
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,.. fe high unl lou tunity 


VIBRATION DAMPING. 








*the science of FLEX- 
ONICS . . .“’the con- 
trolled bending of thin 
metals for use under 
varying conditions of 
temperature, pressure, 
vibration and corro- 
sion’... is exemplified 
in the basic products 
of Chicago Metal Hose 
Corporation. 


























Absorbing vibration near its 
source with Rex Super-Service 
Vibra-Sorbers is the sure way to 
prevent the damage vibration 
can cause to pipe lines and 
connected equipment. 


High or low frequency vibra- 
tions are effectively handled by 
the proper Rex Vibra-Sorbers. 
Sizes and types are available to 
meet a wide range of tempera- 
ture, pressure and corrosion 
conditions. The “‘Super-Service” 
prefix denotes proven depend- 
ability in tough operating con- 
ditions . . . Made possible by 
CMH engineers’ thorough 
knowledge of the Science or 
FLEXONICS.* 


Write today for details on Rex 
Super-Service Vibra-Sorbers to 
eliminate vibration damage and 
dampen noise in your plant. 


“FLEXON” identifies C. M. H. products, which 
have served industry for more than 45 years. 
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Monobloc Centrifug 
Pp Jom nale 


s! a INTO YOUR 
| le DESIGN 
PICTURE 





Rotary, Type 
idlaleholelal-mel-tel as 


GA: ¢ 


4 large, pressure-! 


... when you specify Worthington 


To learn how profitably Worth- 


ington pumps can fit into your prod- 


every application . . . in all types 
and sizes . . . all heads and capaci- 


Wherever your equipment design 
calls for pumps — call on Worth- 








ington! In the world’s most com- 
plete line you'll find exactly the 
pumps that will team up with your 
plans to boost product-efficiency, 
customer-satisfaction — and sales! 
The four leaders illustrated cover 
widely different uses — yet each 
shows the advanced engineering 
and rugged construction that assure 
consistent top performance and 
long, trouble-free service life. 


Worthington Builds ‘Em All! 
Worthington builds pumps for 





PRODUCTS BASED ON 
MARKET RESEARCH 











Centrifugal Pumps + Rotary Pumps 
Steam & Power Pumps 
Vertical & Horizontal Compressors 
Multi-V-Drives 
Variable Speed Drives 
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ties .. . handling a great variety of 
liquids. And backing up every one, 
the longest and broadest experience 
in the field is at your service in 
selecting the right pump for every 
job... another reason why there's 
more worth in Worthington. 


uct-picture, contact your nearest 
Worthington District Office or send 
in coupon below. Worthington 
Pump and Machinery Corporation, Mer- 


chandising Division, Harrison, 
New Jersey. 36 District Offices 
throughout the U.S. A. 





WORTHINGTON 





WORTHINGTON PUMP and MACHINERY CORP. 


Merchandising Division 
Harrison, N. J. 


Send latest bulletin on Monobloc Pumps (_); Regenerative Turbine Pumps ( 


Steam Pumps ( ). 
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Bring Out 





To broaden the work 
range of the machines 
you design or manufac- 
ture... to increase their 
efficiency and versatility 
and, therefore, their ac- 
ceptance among machine users .. . consider the 
case for accurate, variable REEVES Speed Control. 

Incorporating an operating principle that has 
been thoroughly proved in more than 260,000 
installations in 25,000 widely diversified indus- 
trial plants, REEVES Speed Control provides in- 
finite, stepless speed adjustability for any driven 
machine. Without shutting down the machine, 
speed can be altered instantly to meet every 
change in operating conditions . . . permitting 
every job to be performed at the exact speed best 
suited to the requirements of the operation and 
the skill of the operator. As a result, the REEVES- 
equipped machine does more work and better 
work. Quality is maintained at higher, uniform 
standards. Quantity of output is increased and 
production costs lowered. 

The REEVES line of variable speed drives is the 


most complete in the market, consisting of three 
basic units which are manufactured in a wide 
range of designs, sizes, capacities, speed ratios 
and controls, the latter including manual, push 
button and completely automatic. In addition, 
REEVES also offers “internal operating parts only” 
for incorporation within the machine framework. 
All units are soundly designed and ruggedly con- 
structed, requiring neither special tools nor spe- 
cial training for their maintenance or service. 
REEVES maintains a nation-wide organization 
of experienced speed control engineers. Manu- 
facturers of more than 2,100 different makes of 
machines have already called on these REEVES 
specialists to assist in adapting REEVES Speed 
Control to their products as standard equipment. 
This service is always available to you, and we 
suggest that you have a REEVES engineer call soon 
to discuss your particular problems of applica- 
tion. Meanwhile, you can obtain complete details 
on the entire line of REEVEs Speed Control units 
by writing us right away for the comprehensive, 


114-page catalog, H-450A. 
REEVES PULLEY COMPANY + COLUMBUS, INDIANA 


THE 3 BASIC REEVES SPEED CONTROL UNITS 


VARIABLE SPEED TRANS- 
MISSION for providing in- 
finite, accurate speed flexi- 
bility over a wide range— 
~ 2:1 to 16:1. Sizes—frac- 
tional to 87 hp. 






VARI-SPEED MOTOR PULLEY 
converts any standard ef th, 
constant speed motor to 

a variable speed drive i, 
within 4:1 ratio. Sizes to 
15 hp. 






MOTODRIVE combines motor, 
speed varying mechanism 
and reduction gears in 
single compact unit. Speed 
variations 2:1 to 6:1 in- 
clusive. Sizes to 15 hp. 
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Vf 
IN THE MACHINES YOU BUILD 


WITH REEVES SPEED CONTROL 



































To assure a smooth, continuous flow of mae 
terials along an assembly line, this over- 
head conveyor drive, manufactured by 
Anchor Steel and Conveyor Co., Detroit, 
Michigan, is standardly equipped with a 
REEVES Variable Speed Transmission. A 
turn of the convenient handwheel on the 
REEVES unit provides the exact conveyor 
speed desired—from 4 to 16 feet per min- 
ute—instantly and accurate!y. 











The REEVES Vari-Speed Motor Pulley is standard equipment 

on this single spindle grinder, manufactured by Charles H- 
Besly and Company, Chicago, Illinois. Speed of rotation on 
the multiple station feed holding the work is varied by the 
REEVES unit to provide the exact speed required, as deter- 
mined by the size of the pieces ground and by the loading 
ability of different operators. 


This woolen shear, manufactured by Curtis & Marble Machine 
Co., Worcester, Mass., brushes and shears the nap, thereby 
cleaning up the pattern and producing a smooth, even surface 
“on woolen and worsted cloth. By means of the REEVES Moto- 
drive, with which the machine is standardly equipped, the 
operator can obtain instant and accurate changes in oper- 
ating speed—from 20 to 50 yards per minute—to take care 
of variations in the type of cloth handled and to obtain 
maximum production, 





Cecurate Lariatlle Recogniyed Leader in Ashe Spectaliyed 


REEVES Speed i@yiia) Field of Speed Control Engineering 


Giver The high Speed free eve ly foe! 
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Here’s the new, low cost, MuttiprEss MIDGET espe- 
cially designed for your pressing requirements between 
200 and 2000 Ibs. ram effort. All the famous, production- 
boosting features of the larger size MULTIPRESSES are 
found in the MIDGET. Vibratory repeat strokes, fast 
approach and slow pressing speed, either dual hand lever 
or foot pedal safety controls—plus adjustable stroke 
length, ram speed and pressing effort. 

The Muttipress MIDGET is ideally suited for mul- 
tiple or “gang”’ installations and for successive operation 
requirements. Up to 12 units may be used with a single, 
centralized power source. When more than one MIDGET 
is used, each unit has individual pressure adjustments. 
The MIDGET may be operated in any position, and‘is 
easily adaptable to other hydraulic machinery as an 
accessory unit for pressing, feeding, clamping and count- 
less other production tasks. 

Optional equipment includes choice of three base plate 
designs, non-rotating ram guides, interchangeable valves 
for manual or vibratory action, adjustable daylight, and a 
choice of four pumping units for operation either individ- 
ually or in series of 4, 8 or 12 Muttipress MIDGETS. 

Write today for descriptive bulletin on this newest 
addition to the MULTIPREss line. 


THE DENISON ENGINEERING COMPANY 


1155 DUBLIN ROAD +- COLUMBUS 16, OHIO 








DENISON 


EQUIPMENT « APPLIED ee 


ws he) | eae 
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EX-CELL-O for PRECISION 


EX-CELL-O CORPORATION DETROIT 6 


MICHIGAN 
MANUFACTURERS 
CUTTING TOOLS e@ 








OF PRECISION MACHINE TOOLS AND 
PROD 


UCTION PARTS AND SUB-ASSEMBLIES 
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This new 48-page, data-filled catalog gives all the information necessary for the selection of cor- 
rect worm and gear sets for any given requirement. It includes information concerning selection 
practice, worm gear rating tables, instructions for computing bearing loads, standard worm and 
gear dimensions and other information necessary to those requiring high grade worm gear sets for 


use in their own equipment. A copy of this important catalog will be mailed to you on request. 


WORM GEAR DIVISION . DE LAVAL 


STEAM TURBINE COMPANY 
TRENTON 2, N. J. 


WG-4 


Atlanta © Boston * Charlotte * Cleveland * Denver * Detroit * Edmonton * Helena * Houston * Kansas City * Los Angeles * New Orleans * New Yerk 
Philadelphia * Pittsburgh * Rochester * St. Paul *- Salt Lake City * San Francisco * Seattle * Toronto * Tulsa * Vancouver * Washington, D.C. * Winnipeg 


TURBINES * HELICAL GEARS - WORM GEAR SPEED REDUCERS + C JAL PUMPS - CENTRIFUGAL BLOWERS AND COMP 
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HYDRAULIC EQUIPMENT is used on 


Machine Toot Toucks 
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The sun sets late in summer, early in winter. But whatever the season, 
street lamps go on at exactly the right time. In most cities, an ingenious 
timing device turns the lights on and off automatically. It’s operated by a 
Telechron synchronous electric motor. 

The automatic lamplighter is typical of the exacting jobs performed by 
Telechron motors. These versatile motors have been used successfully in 
clocks and timing devices for 25 years—and more. New applications are 
being worked out every day by Telechron engineers, working with manu- 
facturers. No matter how unusual or difficult your application, a Telechron 
motor may be the answer. 

Telechron motors can be adapted to many types of automatic timing, 
switching, recording and control equipment — complicated program mech- 
anisms as weil as simple switches. Self-starting, they reach rated speed 
almost instantly. They operate in perfect synchronism with all standard 
commercial frequencies — can’t run faster or slower. Conservative torque 


ratings, precision building and Telechron’s exclusive sealed-in oiling system 


assure years of dependable service. 

A Telechron motor gives you the advantages of Telechron’s pioneering 
research. For over 25 years, Telechron has been the largest producer of 
synchronous electric motors. They‘re all Underwriters Laboratories approved. 
Telechron’s application engineers will be glad to study your needs. Address 
Motor Advisory Service, Dept. C, Telechron Inc., Ashland, Massachusetts. 


THE FIRST AND FAVORITE SYNCHRONOUS ELECTRIC TIMING MOTOR 


e 


ad 














Telechron Motors Are Now 
Being Used for : 


Stoker, Oil Burner and Temperature Controls 
Industrial Process and Cycling Timers 
Business Machinery 

Medical Devices 

Household Appliance Timers 

Musical Devices 


Cfelechion 


SYNCHRONOUS MOTORS 
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FRACTIONAL Ho, 
$s 


Bais ANY of America’s most particular buyers specify ““G.S.” 

ri : when they want better Small Gears. They have learned 
CONSIDER WHY that we can be relied upon to deliver correctly designed 
— in any quantity, manufactured to the highest stand- 

ards of uniform accuracy. Here, the most elaborate meth- 

Y OU ’ TO oF SHOULD ods of inspection are gine: ed..methods requiring 
painstaking care and the use of every modern measuring 

device. Small wonder G.S. Fractional Horsepower Gears 


. 
| give smoother, more dependable performance. Over a 
quarter century of specializing in making better Small 
Gears exclusively has resulted in the development of a 
G.S. 


¢ 


high degree of efficiency in our engineering and manu- 
facturing techniques. Let our highly skilled engineers 
lend you valuable aid on the Small Gears you need. Tell 
us now, just how we can best serve you. 


SMALL GEARS 


ME 


G 


MBER OF : 
co WORLDS LARGEST EXCLUSIVE MANUFACTURERS OF 


. 
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AT THE 


Macuine Toot Suow 


CHICAGO 
SEPT. 17 to 26 
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Watch it cut Yes 
‘gears at least Wag 
4 times faster than J7aeuuaeg 
any shaper you have ues 
ever seen... The ideal 

machine for the 
operator—he likes it. 
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SHOW... 


a 
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ae greatest advance in 20 years 
lass Production of Precision Gears... 






Pt 


of the Ray 


THE FELLOWS METHOD...MACHINES AND TOOLS FOR 


ALL OPERATIONS FROM BLANK TO FINISHED GEAR 
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from Punch Presses 
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e With repeat-stroke operation, VS makes 
ee with RELIANCE possible 2 to 3 times greater production by 


: providing adjustable speeds to suit a variety 
1 > ¢ S of materials and operating conditions. 


DRIVE 


/ 


'sReliance VkS Drive makes it possible to adjust 
machine speed to assure maximum production 
at the turn of a rheostat knob. Quick, smooth 

5 D RIV E starts and stops—inching speeds for setting up— 

and remote control are other V*S contributions 

to efficiency and safety in processing equipment. 


VxS, the All-electric, Adjustable-speed Drive 
“ operating from A-c. Circuits, has a record of im- 
provigy quantity and quality of production while lowering costs 
on everytype of machine on which it has been used. We suggest 
you write today for reprint of article, ““Variable-Speed Jumps 
Output” and Bulletin 311. 


RELIANCE ELECTRIC & ENGINEERING CO. 
1079 Ivanhoe Road ’ Cleveland 10, Ohio 


Appleton, Wis. ¢ Birmingham ¢ Boston « Buffalo « Chicago « Cincinnati ¢ Dallas ¢ Denver e Detroit « Gary 
Grand Rapids « Greenville, S.C. © Houston « Kansas City « Knoxville * Los Angeles « Milwaukee 


Don’ 14 miss the 
g Exhibit of 





















Minneapolis « New Orleans « New York ¢ Philadelphia ¢ Pittsburgh ¢ Portland, Ore. « Roanoke, Va. 
Rockford « St. Lovis @ San Franci © Seattle « Syracuse « Tampa e« Tulsa e Washington, D. C. 
Sao Paulo, Brazil 


RELIAN CE"Sc MOTORS 























Conveniently-packaged, space-saving 
V*S Drives are available from 1 to 200 hp. 


“Motor-Drive 1s More Than Power’ 
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Live steam under pressure is a tough 
ist medium to handle. It can cause a bad 
cycle of troubles when it breaks loose. 

But daily — in a variety of services and 
machines — the two types of American 
Flexible Metal Steam Hose, illustrated 
above, handle the problem with ease. Both 
are successful because they are so well 
constructed of strong metal, yet have 
practical flexibility. 

The type illustrated at the top of the 
>st page is constructed of bronze metal strip 


nt. 


ve 


a | 
nlite at wt 


sts 


: = 

ps i so formed as to interlock, giving a four-wall 
metal-to-metal joint, made pressure-tight 
by asbestos cord packing. Made of bronze 

this hose, known as American Type 

BD-15, is highly resistant to corrosion, 

pol 

Va. 4 

WG. 





General Off Waterbury 


In. Canada 





Me / 


THE AMERICAN BRASS COMPAN 


TURN PAGE FOR OTHER FLEXIBLE METAL HOSE APPLICATIONS + 








moisture, high temperature and pressure. 
It is a rugged hose, especially adapted to 
steam service where rough handling is en- 
countered. 

The other type illustrated is made from 
seamless tubing with no seams, laps, welds 
or joints of any kind. Corrugated for 
flexibility and covered with one or more 
wire braids actually woven over the cor- 
rugated tubing to give added strength, it 
is thoroughly dependable for use under 
high pressure. American Seamless Flexible 
Metal Tubing is used where 100% tight- 
ness plus extreme flexibility is needed to 
connect moving parts of machinery, absorb 
vibration in pipe lines or facilitate piping 
installations in cramped spaces. 


- fi. A, 
7 go? Lf 
4 oF 
AMERICAN META 


of Anaconda ( 
Brass Ltd., New Toront 
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. . for Protecting Delicate Tubing 


The delicate capillary tubing on this modern 
temperature regulator could be easily damaged, were 
it not for the American Flexible Metal Hose which 
serves as a protective casing between the thermostat 
and the valve — insuring safe, continuous operation 
of the control regulator. 


. » for Carrying off Exhaust Gases 


Modern garages now have an efficient method of 
exhausting fatal carbon monoxide gas from closed 
areas, especially in winter. They use asbestos packed 
interlocked American Flexible Steel Hose which is 
easily handled and 100% effective. Being flexible, 
American Metal Hose does not require exact parking 
for connecting hose to tail piece. Quickly attached, 
the result is a “safety path” for deadly gas into a 
suction system which expels it outside the garage. 


. . for Conveying Hot Liquids 


Here American Seamless Flexible Bronze Tubing 
with bronze wire braid covering conveys hot water 
under pressure to provide heat in the bonding of ply- 
wood. This press is a fifteen-opening hot plate press 
with a capacity of 925 tons — a good example of 
how American Seamless is used for connecting moving 
parts of heavy machinery. 


As an original installation, American Flexible 


Metal Hose and Tubing pays dividends ‘“‘right 
from the start’: easily and quickly assembled; 
absolutely tight and dependable; sufficiently flex- 
ible to provide for slight lineal contraction and 
expansion; reduces the noise and danger of vibra- 
tion; requires little or no maintenance attention. 


For further information write for literature. Please ask for 
the advice of our Technical Department on unusual problems. 
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Any Speed They Want.. . 


66% Extra Gain in Output 


To speed the cutting of a groove (.0065 
inches wide, .0070 inches deep) on a 








cartridge wheel, a metals working plant | ~ 


installed this modern Sundstrand auto- 
matic lathe with special tooling, in place 
of an older type machine. Equipped with 
a two-speed, 2-to-1 ratio motor drive, 
the lathe turned out 3 pieces per hour. 


By replacing the two-speed drive with 
electronic stepless speed control, the 
lathe‘s output was increased to 5 pieces 


per hour—an extra gain of 66 per cent, § 


thanks entirely to Thy-mo-trol. 


Better Quality of Wire, 
Less Breakage 


With this one wire-drawing machine and 
Thy-mo-trol drive, Scovill Mfg. Co., can 
draw wire of several different sizes, be- 
cause Thy-mo-trol’s wide speed range 
provides the right speed for maximum 
production of every size wire. Thy-mo- 
trol not only provides a wide range of 
speeds, but it can hold each speed 
constant, regardless of load] change. 
This has improved quality, particuiarly 
in the threading operation where the 
load varies greatly. And Thy-mo-trol’s 
smooth acceleration minimizes wire 
breakage, and saves wear on the 
machine and dies. 


See-Saws as She Breathes 


Here’s a unique application of Thy-mo- 
trol to a new-type oscillating bed for 
combating the crippling effects of polio. 
Built by Respir-Aid, Inc., the new bed is 
mounted on a motor-driven frame which 
the Thy-mo-trol drive see-saws in rhythm 
to the patient's breathing. By simply 
turning a small knob which electronically 
controls the speed of the driving motor, 
this attendant regulates the speed of 
see-saw motion. 
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‘ ? 
can give your machines 


these advantages — 


1. Wide Speed Range 


2. Constant Speed, Regardless of 
Load 


3. Stepless Speed Control 












For more information about these in- 
_ herent characteristics of Thy-mo-trol, 
and how it really works, ask your 
- nearest G-E office for Bulletin GET- 
+ 1223. Apparatus Department, Gen- 
eral Electric Co., Schenectady 5, N.Y. 
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Resilient parts made from HYCAR 
synthetic rubber stay resilient. That’s 
partly because of HYCAR’s unusual 
chemical stability—its resistance to 
oil and gas, acids and most other 
chemicals. And parts made from HY- 
CAR are extremely resistant to the 
effects of oxidation, sunlight, and 
normal aging. A HYCAR sealing 
ring, for example, will maintain a 
“positive seal through years of service 
even when constantly exposed to oils 
and acids inside the pipe, and sun- 
light and salt air outside. 


Other unusual and valuable prop- 
erties are listed in the box at the right. 
But most important, these properties 


36 


may be had in an almost limitless num- 
ber of combinations, each designed to 
meet the specific service conditions 
of the finished part. Parts made from 
HYCAR have seen service in every 
industry, giving long life, depend- 
ability, and economical operation. 


That’s why we say ask your supplier 
for parts made from HYCAR. Test 
them in your own applications, diffi- 
cult or routine. You’l! learn for your- 
self that it’s wise to use HYCAR for 
long-time, dependable performance. 
For more information, please write 
Dept. HN-8 B. F. Goodrich Chemical 


.Company, Rose Building, Cleveland 


15, Ohio. 


Hycar 


Amma Ry per 


B. F. Goodrich Chemical Company 
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CHECK THESE 


SUPERIOR FEATURES OF HYCAR 


1. EXTREME OIL RESISTANCE — insuring dimen- 
sional stability of parts. 

2. HIGH TEMPERATURE RESISTANCE—up to 250° 
F. dry heat; up to 300° F. hot oil. 

3. ABRASION RESISTANCE—50% greater than 
natural rubber. 

4. MINIMUM COLD FLOW— even at elevated 
temperatures. 

& ear TEMPERATURE FLEXIBILITY — down to 


6. LIGHT + septerrW hd to an lighter than 
many other synthetic rubbe 


7. AGE Seattle incites resistant to 
checking or cracking from oxidation. 


8. HARDNESS RANGE—compounds can be varied 
from extremely soft to bone hard. 


9. NON-ADHERENT TO METAL—compounds will 
not adhere to metals even after con- 
tact under pressure. (Metal od can be 
readily obtained when desired.) 








A DIVISION OF 





THE B. F. GOODRICH COMPANY 

















AUTO BUILDERS ALWAYS FIND A WAY 


of doing jobs better, faster and at lower cost! 


THAT'S HOW IT WAS with the 
job of piercing ten holes at various 
angles and locations in this auto- 
mobile door member. 


To do the job with a cam-driven 
die and conventional press would 
have been laborious and costly... 
a better, faster and low cost way 
was sought, and the result was 

This Barth-built, self-contained, hy- 
draulic pressure piercing unit which 
pierces all ten holes in one operation 
through the medium of cylinders 
located in horizontal position to var- 


BART 
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ious angles approaching the vertical. 
A remote control valve pedal governs 
the operating cycle which releases a 
smooth flow of hydraulic power 
through all 10 cylinders concurrently. 


IS YOUR PLANT KEEPING 
ABREAST of current machine ad- 
vances ... of new developments 
in mechanical, pneumatic and hy- 
draulic operations . . . advantages 
obtainable through electronic con- 
trols? Barth experience and skill in 
these fields can help you. Write 
for catalogue. 


STAMPING & MACHINE WORKS Inc. 


Denison at W744 St. Cleveland 9 Ohio 


DESIGNERS AND BUILDERS OF DIES, TOOLS AND SPECIAL MACHINERY 








Hydraulic Unit 


PIERCES 
10 HOLES 


at different angles 
in one operation 
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Manheim, Pa. 


The Vee-Flex packing ring, developed by Raybes- 
tos-Manhattan, is one of the most efficient designs 
in modern packing, a design that provides maxi- 
mum sealing ability with simple finger-tightening. 

Finger-tightening is all that is necessary be- 
cause each Vee-Flex ring is so constructed that 
pressure of liquid or vapor expands the lips cir- 
cumferentially. Thus the creation of a tight seal 
is automatic and a function of pressure. By using 
several rings in a set, a multiple seal of high 
efficiency is created. 

When pressure is released, the tension of the 
Vee-Flex ring is automatically relaxed, thus reduc- 
ing frictional wear. 

R/M Vee-Flex rings are recommended for use 
on reciprocating and rotary shafts and for use 


RAYBESTOS-MANHATTAN, 


ASBESTOS TEXTILE & PACKING DIVISION 


Bridgeport, Conn. -« 


North Charleston, S$. C. 





with steam, oil, food products, chemicals, air, 
natural gas and other fluids and gases. A large 
variety of sizes is available. 


Actual use over many years has shown that 
Vee-Flex rings provide a reliable, long-lived seal 
for pumps, engines, hydraulic cylinders, rams, 
lifts, and other equipment. 


Specify R/M Vee-Flex rings on your blue- 
prints, and put them in your bill of materials. 
R/M engineers will be glad to discuss the applica- 
tion of Vee-Flex or other types of packings to 
present equipment or for new designs now on 
the drafting boards. R/M makes a complete line 
of modern packings for every industrial use. 
Write for the compact R/M catalog, and for 
special Vee-Flex folder. 


Passaic, N. J. 


It’s “Packed with Satisfaction” When You Use R/M 
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Di Line Gearmelers 


IN ALL STANDARD 
OR SPECIAL RATIOS 


Parallel and Right Angle 


PERFORMANCE 


r 


Do you use Gearmotors? Perhaps you 
have been handicapped in getting 
deliveries, if so, try B-LINE. Remember, 
“it’s good to have a second string to 
your bow’. You will be pleased with 
their “Smooth Operation”.—Write for 
special bulletin No. 5000 on Motors 


relate MCi-Yelasslehiclae 


PLANTS AT DAYTON, WILMINGTON, WASHINGTON AP 


COMPANY 


vi 


GENERAL OFFICES, DAYTON 1, OHIO 


District Offices Principal Cities 
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Eliminates Complicated 
d Clutch in 
ridley Auto- 
g Machine 


Gearing an 
New Britain-G 
matic Chuckin 


———— 











Whitney Silent Chain power drive 
and 6-spindle drive 





For positive, uniform 
spindle speeds, New Britain-Gridley uses Whitney 
Silent Chain to drive the six spindles in their Model 
16 Chucking Machine. 

The spindles of this machine are mounted on a 
circular spindle carrier. Whitney Silent Chain 
operates on the sprocket portion of the spindles and 
meshes with each of the spindle drive sprockets. 
As the spindle carrier indexes, each spindle coming 
into the loading and unloading station disengages 
with the chain so the operator may chuck and un- 
chuck the work piece. 

After the piece is chucked, the carrier indexes the 
spindle into #2 position, the sprocket meshes with 


New Britain-Gridley 6-Spindle Chucking 
Machine 





the continuously operating chain and the spindle 
begins to drive. 

In addition to other advantages, this chain drive 
design made it possible for New Britain-Gridley 
engineers to eliminate the need for a clutch to stop 
the spindle as it indexes: into the loading and 
unloading station. 

Designers and builders can improve the perform- 
ance of their machine tools and other equipment 
with Whitney chain and cut tooth sprockets. This 
all-steel drive delivers full rated machine capacity, 
withstands shocks and overloads and cuts main- 
tenance costs. It pays to standardize on Whitney. 
Write for information, today. 


The Whitney Chain & Manufacturing Company 


HARTFORD 2, 


CONNECTICUT 
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@ Bridgeport builds bellows, 
bellows assemblies and bellows 
devices ... in a full range of 
sizes, shapes and metals... to 
help you make your product or 
process better. 


Perhaps on this page there's a 
style which exactly fits your plans 
. .. or the one you need may be 
illustrated in our 28-page Bellows 
Catalog. 


Regardless of your requirements 
—whether they can be filled by an 
existing design, or demand an 
entirely new design . . . developed 
for and with you by our skilled 
engineers . . . you can be sure of 
getting a product that’s right all 
ways when you buy Bridgeport. 


For more detailed information, 
write for your free copy of Catalog 
PK-100, or address our engineering 
department, describing your plans 
or problems. No obligation. 


| Bellows hssemtlies... Bellows... Bellows Devices 


(@B~ BRIDGEPORT THERMOSTAT 


COMPANY, Incorporated - Bridgeport 1, Conn. 
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# OLITE 


FINISHED-PRECISION 


Manne PARTS 


MACHINING: 








YOUR A ADVANTAGES INCLUDE... 


No TOOL UP! 
Quick DELIVERY! 
No MATERIAL Problem! (Especially Iron) 
Quantity Production! 
Special Properties! 
SELF-LUBRICATING SURFACE! (if Desired) 
Lower Cost! 
FERROUS and NON-FERROUS MATERIALS 
EXPERIENCED STAFF of FIELD and FACTORY ENGINEERS at YOUR SERVICE 


CHRYSLER CORPORATION 


AMPLEX DIVISION=-DETROIT 31, MICHIGAN 
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SPECIALISTS 
IN THE PRODUCTION OF 


quality gears.» 
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The ability of Foote Bros. to produce the unusual in gears is 
well known—giants 20 feet in diameter to drive cement kilns 
or sugar mills—A-Q (aircraft quality) gears of a precision that 
almost reaches theoretical perfection. 

Because of this, many companies overlook the fact that the 
bulk of Foote Bros.’ gear production is in a wide variety of 
spur, helical, worm and bevel gears. These gears are today 
serving industry in the production of machine tools, road 
building machinery, mining machinery, diesel and gasoline 
engines, tractor transmissions and an extensive list of other 
types of equipment. 

In the two large plants of Foote Bros. you will find everything 
necessary to produce quality gears of any size and in any 
quantity—an engineering staff thoroughly experienced in every 
phase of gear production—the latest in modern high speed 
machinery—an extensive heat-treating department with con- 
trolled atmosphere furnaces, quenching presses, carburizing 
and nitriding furnaces, and above all a background of nearly 
a century of experience in meeting and solving the toughest 
gear problems. We welcome the opportunity of discussing your 
gear requirements with you. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. O, 4545 S. Western Blvd. Chicago 9, III. 


Three bulletins on Foote Bros. products are available. 
Check the coupon for the ones you are interested in. 


0 FOLDER “WHATEVER YOUR NEEDS IN GEARS” 
O BULLETIN “AIRCRAFT QUALITY GEARS” 
O BULLETIN “FOOTE BROS. POWER UNITS” 
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THE FORMETAL j ( / means lower costs to you 
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to get your product really rolling...use 


The *Improved Quality of Formetal “Superformed” Bushings and 
Bearings gives you better pérformance at real dollar savings. 
For example, an automotive parts manufacturer replaced the ordi- 
® 


nary bushings he was using with Formetal Bushings made to his 


specifications. Now he not only secures better performance, but ut 
his savings on bushing costs alone are over $16,800 annually. tr, 
The exclusive method by which Formetal Superformed Bushings fo 
and Bearings are manufactured gives them qualities that ordinary 


bushings do not have. They can provide a higher Rockwell hard- oe 


a uy S H 4 a ay y 3 ness without loss of machinability. A thinner wall often will give EI 
Cr 


the same strength as the heavy wall of an ordinary bushing. 








A i >] 8 E A ® é ay G Ss Custom-made oil grooves, to provide the proper wiping action of se 
the oil film can be engineered to your exact need. fia 
: Made of bronze, steel, or an.alloy to your specification, FORMETAL an 
bushings or bearings save you money. If costs nothing to obtain oe 

Beek LF eo a a, pg ee ter the data that applies to your product. Write for details and a copy 
National Formetal Co., Inc., 6604 Metta Ave., Cleveland 14, Ohio of free reference booklet of BUSHINGS, BEARINGS AND SPACER ev 
Panes con rentagy of your eileiteiie etdlbg: . TUBES... you will find it extremely informative. 
ET RNR i RE a el Ay sea aha aE tic 

ae NSD Wet Se ce NATIONAL FORMETAL CO., INC. 

ESTABLISHED 1919 
ny HP R icons ---- Not eee ae Manufacturers of “Superformed” Bushings and Bearings ...and Spacer Tubes 
i Ee EINE Pe ie BR NE EOE OPTS = 6604 METTA AVENUE + CLEVELAND 14, OHIO 

Givesttiees 3 Offices in DETROIT + CHICAGO + LOS ANGELES + INDIANAPOLIS GE} 
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e ENGINEERED AND MOLDED AT 





Have you a steak in plastics? 


@ Here’s a case where plastics contrib- 
ute to good eating—by forming an at- 
tractive, resistant, easy-to-clean housing 
for this new cube steak machine. It 
was engineered and molded by General 
Electric for the Cube Steak Machine 
Company, Inc., of Boston, Massachu- 
setts. The gleaming white plastics sur- 
face resists the action of meat juices 
and cleaning agents—stays lustrous and 
beautiful despite the wear and tear of 
everyday use. 

Are you taking full advantage of plas- 
tics? Whether you make steak machines, 


lipsticks, or locomotives, General 
Electric’s complete plastics service is 
equipped to design, engineer, and mold 
plastics to meet your individual require- 
ments. The world’s largest molder of 
finished plastics products, G. E. works 
with all types of plastics materials—can 
recommend without bias the best one 
for your particular job. 

May we send you, free, the full-color 
booklet, “Problems and Solutions in 
Plastics”? Just write Plastics Division, 
Chemical Department, General Electric 
Co., 1 Plastics Avenue, Pittsfield, Mass. 


GENERAL @ ELECTRIC 


C047-H-12 


GENERAL ELECTRIC PLASTICS FACTORIES ARE LOCATED IN DECATUR, ILL., COSHOCTON, OHIO, 
MERIDEN, CONN., SCRANTON, PA., TAUNTON AND PITTSFIFLD, MASS, 
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NO. | PLASTICS AVENUE 








Big 
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G-E Complete Service — 
Everything in Plastics 





BACKED BY 53 YEARS OF EXPERIENCE. 
We’ve been designing and manufacturing 
plastics products ever since 1894, G-E re- 
search works continually to develop new 
materials, new processes, new applications. 


NO. I PLASTICS AVENUE— complete plastics 
service—engineering, design and mold-mak- 
ing. Our own industrial designers and engi- 
neers, working together, create plastics parts 
that are both scientifically sound and good- 
looking. Our own toolrooms are manned by 
skilled craftsmen—average precision mold 
experience, 12 years, 


ALL TYPES OF PLASTICS. Facilities for com- 
pression, injection, transfer and cold molding 
. .» for both high and low pressure laminating 
.-. for fabricating. And G-E Quality Control 
—a byword in industry—means as many 
as 160 inspections and analyses for a single 
plastic part. 
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Because 4 out of 5 machines operate at slower speeds than their 
prime movers supply, you stand to gain six ways when you put 
Westinghouse speed reducers to work for you: 
1. You step up power efficiency (one plant raised it from 80.9% 
to 85.4%). 
2. You reduce frequent servicing of open-type drives to semi- 
annual lubrication of a packaged unit. 
3. Maintain positive alignment of drive and driven machine. 
4. Long service life through single helical gearing heat-treated 
by the exclusive Westinghouse BPT process. 
5. Minimum power loss with anti-friction bearings. 
6. Precision operation from hob-cut gears. 





For drives up to 1,000 hp, you have your choice of twenty-four 
This Type SH speed reducer sizes of Westinghouse speed reducers—Types SH and DH—for 
is a single-reduction unit speed reduction ratios from 2.82 to 70.5... and you get all the 


which is furnished in thir- benefits of unit responsibility with motor and gears supplied by 
teen standard ratios in each f 

of twelve sizes. The Type one mamereurer. 
DH speed reducer, which is Get all the facts today from your nearest Westinghouse office 
a double-reduction unit, is 








. on the advantages you’ll gain when you use these matched unit 
offered in fifteen standard : ’ ; : 
ratios in each of twelve drives for all types of speed reduction. Westinghouse Electric 
sizes. Corporation, P. O. Box 868, Pittsburgh 30, Pennsylvania. J-07251 


FOR DRIVES FROM 1 TO 75 HP 
CHOOSE GEARMOTORS 


These efficient, economical gearmotors give you 
the best in modern speed reduction for drives 
from 1 to 75 hp. Easy to install, simple to service 
and adaptable for all types of drives and motors. 
Three types—A, C and E—are available and 
provide output speeds of 1,450 to 16.5 rpm. All 
unit types can be used with either single-phase, 
polyphase or d-c motors. 


FOR DRIVES UP TO 2,000 HP AND 9,000 RPM 
USE THESE SPEED INCREASERS 


These matched-unit drives have special ad- 
vantages for all industrial and commercial high- 
speed jobs up to 2,000 hp and 9,000 rpm. Units 
are available in 30 sizes with gear ratios of 1.25 
to 3.25 up to 2 to 12. 
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Addition of a heavy-duty, snap-action 
contact mechanism with isolated N.O. 
and N.C. Circuits to a dependable timing 
mechanism makes it perform better 
than ever, and broadens an already 
wide range of possible applications. 





ae 


3 


—- 
% 


Oye Se 


i 


Auxiliary ;, , 
Circuits..« ™ ™~, i 
Operated % 


f M t 
samedi ins! sg Ciass 9050 Type R A.C. Timer arranged for time 


. delay after energization of actuating magnet 








DETROIT . MILWAUKEE LOS ANGELES 


Dp a) SQUARE [) COMPANY 


SPD EERE EELS, 
: SQUARE D CANADA, LTD., TORONTO, ONTARIO + SQUARE D de MEXICO, S.A., MEXICO CITY, D.F, 
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with 7 Contact Mechanism 


ba eentll 
ss = 





® For more than ten years Square D’s 
Pneumatic Timer has been used successfully for 
timing resistance welds and machine tool se- 
quences, process industry operations and scores 
of other similar functions. Timing is accurate, 
easily adjustable, unaffected by shop dust or 
normal variations in ambient temperature and 
line voltage. 

A.C. and D.C. devices use the same timing 
principle and have similar mountings. Either 
can be magnetically actuated or coupled to a 
magnetic contactor already in the circuit. 





TIMER 
OPERATION 


Simple operating principle is based on the interval 


CONTACT MECHANISM 


Has separate N.O. and N.C. circuits with 
double-break, silver contacts . . . Simple 
operating mechanism uses alloy springs 
separate from heavy contact blade which 
carries current ... Stainless steel compres- 
sion-return spring .. . Enclosed in @ sturdy 
case of highly arc-resistant melamine . . . 
Four No. 6-32 binder head terminal screws 
..« Electrical ratings are sufficient to directly 
handle magnet coils of large contactors 
and some pilot solenoids. 


Two kinds of operation—time delay after either 
energization or deenergization of actuating 
magnet—provide for circuit simplification and 
greater dependability. 


Adjustment is either by a knurled knob, or a 
micrometer-type mechanism graduated from O 
to 80. Some types are individually calibrated 
in cycles. Range is from 0.2 seconds to 3 min- 


. utes with accuracy better than + 10%. 


Auxiliary Circuits operated by the magnet which 


actuates the timing mechanism, usually elim- 
inate the need for additional switching relays. 





CONTACT RATINGS 








required to transfer a small volume of filtered air 


A. C. Voltage D. C. Voltage 





from upper to lower chamber through a regulated 


Electrical Ratings | 110 | 220 | 440 | 550 | 115 | 230 | 550 





orifice (A). Rotation of knurled knob (B) gives wide 


Normal Amperes 15 10 6 5 | 0.5 | 0.25 | 0.05 





range of adjustment. Air returns through valve (C) 
for instantaneous reset, 





Inrush Amperes 40 20 10 8 _ —}|;— 
































A.C. Time Delay 
after 
Deenergization 


Timer Coupled 
to A.C. Contactor 
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D.C. Time Delay 
after Energization 


D.C. Time Delay 
after 
Deenergization 


Write for Pneumatic Timer 


Timer Coupled to 
D.C. Contactor 








Company, 4041 N, Richards St., 
Milwaukee 12, Wisconsin. 












Bulletin 9050. Address Square D 








THE CARLYLE JOHNSON MACHINE COMPANY 
MANCHESTER +¢’ CONNECTICUT 
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RESULT OF 41 YEARS INDUCTION MOTOR EXPERIENCE. 


AoZor LAMINATIONS OF HIGH GRADE ELECTRICAL SHEET Frame OF ROLLED, WELDED Stator CORE, OF HIGH GRADE ELECTRICAL SHEET 
STEEL, SECURELY KEYED TO SHAFT SPIDER. ROTOR BARS OF STEEL FOR GREATEST RIGIDITY STEEL, IS INDEPENDENT OF SUPPORTING FRAME; AND RIGID- 
HARD DRAWN COPPER STRIP FIRMLY EMBEDDED IN PAR- WITH MINIMUM BULK AND WEIGHT. LY WELDED INTO PLACE TO MAINTAIN PERFECT ALIGNMENT. 


STATOR COILS ARE WOUND WITH NEW SYNTHETIC RESIN- 
COVERED WIRE PROVIDING EXCELLENT DIELECTRIC STRENGTH 
AND MAXIMUM EFFICIENCY. FIBRE WEDGES SECURELY 
ANCHOR WINDING IN THOROUGHLY INSULATED SLOTS. 


CAST Sud Srackelo WITH In- 
TEGRALLY-CAST BEARING HOUSINGS 
PROVIDE RIGID SUPPORT FOR ROTOR, 
ASSURE PROPER SHAFT ALIGNMENT 
THROUGHOUT LIFE OF MOTOR. 


TIALLY CLOSED ROTOR SLOTS. EXTENSION OF ROTOR BARS 
PROVIDES AMPLE FAN ACTION FOR EFFICIENT VENTILATION. 


Gall Searinge ARE OF DOUBLE 
SEAL, PRE-LUBRICATED TYPE. NO FURTHER 
LUBRICATION NECESSARY DURING NORMAL 
LIFE OF MOTOR. PRESS FIT ON SHAFT ELIMI. 
NATES NEED OF LOCK NUTS AND WASHERS. 
SLEEVE BEARINGS ALSO AVAILABLE 















COMPLETE ROTOR IS 
DYNAMICALLY BALANCED 
AFTER ASSEMBLY TO 
GUARANTEE SMOOTH, 
QUIET OPERATION. 





ALL VENTILATING OPENINGS ARE 
BELOW CENTERLINE. STURDY SHEET 
STEEL BAFFLE DIRECTS FLOW OF INCOMING 
AIR FOR MAXIMUM COOLING EFFECT. 


HEAVY, CROSS-WELDED, FORMED STEEL 
FEET PROVIDE FIRM MOUNTING SUPPORT. 


CROSS SECTION VIEW OF BURKE TYPE NB INDUCTION MOTOR, FRAME 404 


Burke Series “D” NEMA Frame Sizes 203 to 505. 


Burke’s new line of Drip-Proof Induction fully justified our generous-proportion-theory 





Motors follows our traditional policy of de- —they run exceptionally cool over extended 
signing to generous proportions. We have periods of service. Note above that cooling 
achieved the utmost from NEMA frame ae air enters at each end below the center- 
standards utilizing over 30 years ~ ite = line induced by rotor fan action, and 
ience with welded steel plate frame uN is deflected up and down and 


construction. We have not tried 
to confine component parts into 
minimum space. As in all Burke 
motors we have designed for — 
a generous factor of safety. 





2 around motor windings leaving 
\ thru large side openings be- 

tween feet and below the center- 
; line—no chance for recircula- 
/ tion. Here ample interior space 
/ for air-flow contributes to cool 
running. Write for bulletin D-1l 
for complete data. 


f 
f 






These Series ‘‘D’’ Motors on 
exhaustive tests in our plant have 





Uniform in design from 
NEMA frame sizes to 505. 


BuRKE ELECTRIC COMPANY 1979 w. 12% st. ERIE, PA. 


UNIVERSAL SINGLE PHASE INDUCTION SYNCHRONOUS TERMINAL D.C. MOTORS M-G SETS HIGH CYCLE 
MOTORS MOTORS to '; HP MOTORS MOTORS to 1500 HP BLOCKS to 1500 HP to 1000 Kw. M-G SETS— 


1/50th to 144 HP 1 to 1500 HP GEN. to 1000 Kw. 10 TYPES GEN. to 1000 Kw. 7 STD. SIZES 





secggeyomnem 
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APACITY for sheets, tubes and rods at the Formica factory has been 
multiplied by four since the war began. 

New types of equipment, more efficiently arranged, have prepared the 
plant for production on a scale never attempted in the laminated industry. 

At the same time new types of resinoids and new types of bases have 
made possible the production of better and more efficient matérials better 
adapted to specific jobs they are expected to perform. 

Machining and finishing equipment for electrical parts has been éx- 
panded in proportion. So you can send your blueprints here with confidence 
that when your order is placed you will get promptly, uniform materials 
of high quality, produced in the most efficient way by the finest manufac- 
turing equipment, manned by the most competent staff in the industry. 


THE FORMICA INSULATION CO., 4648 SPRING GROVE AVE., CINCINNATI 32, OHIO 





. f. 
RADE MARK REG.U.S- pat.oF 
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Your machines will last longer 
When Vital Parts Are Made of 
HAYNES STELLITE Alloy 






















Safeguard the vital points of your machinery 


and equipment by using wearing parts made of 





HAYNEs STELLITE alloy. Parts made of this hard, 


Resists Abrasion—This bush- 
ing, made from HAYNES STELLITE 
alloy No. 6, is used for a ship tur- 
bine control mechanism. It resists 
severe abrasion. 


tough alloy last longer and give more efficient 
service. This means less down time for replace- 
ment and repairs. HAYNEs STELLITE alloy stays 
hard and wear-resistant even when subjected to 
severe abrasion, erosion, heat, and corrosion. 


You can obtain HAyYNEs STELLITE alloy parts 





10 Times Longer —~ Haynes 
STeLuitE alloy No. 93 brick mold 
liners, last up to ten times longer 
than other linings. 


made to your specifications and finished to close 


8 Years Service — Bur- 
nishing roller made of HAYNES tolerances—ready for use. For more informa- 
STELLITE alloy. In eight years 
of hard service, this roller 
has required no maintenance 
or repairs except lubrication. 


tion write or phone to our nearest district office! 





TAKE ADVANTAGE OF THIS 
COMBINATION OF PROPERTIES 


1 HAYNES STELLITE alloy is inherently hard and 
abrasion-resistant, even at red heat. 


2 ee STELLITE alloy is resistant to atmos- 


pheric corrosion and many corrosive chemicals. 


[3] HAYNES STELLITE alloy takes a high polish. 


HAYNES STELLITE alloy has a low coefficient of 





friction. 





Haynes Stellite Company 
Unit of Union Carbide and Carbon Corporation 


UCC) 


General Offices and Works, Kokomo, Indiana 


Chicago — Cleveland — Detroit — Houston — Los Angeles — 
New; erk — San, Francisco—Tulsa 


The registered trade-mark “*Haynes Stellite”’ distinguishes a product 
of Haynes Stellite Company. 
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pale Peacivion 


in the new Whitehouse BEACON Camera 


ot 





Cc ENTHUSIASTS, young and old. alike, al- 
ways expect a lot for‘a little...so Whitehouse 
Products, Incorporated, decided that its new Bea- 
con Camera not only should be handsomely styled 
and light in weight, but also must be made to a 
high standard of mechanical precision. 


The stamped and drawn metal parts used in the 
camera are shown above. Made in large quantities, 
to unusually close tolerances in multiple-die pro- 
duction, these parts serve to illustrate our ability to 
supply precision made stampings and press drawn 
items in copper, brass, nickel silver and other 
metals, to exacting requirements and specifications. 


Complete engineering services and toolmaking 
facilities are available, plus the additional advan- 








1—Shutter Exposure Leaf | 7—Back Catch Stud 


2—Release Button 8—Winding Knob 

3—Lens Ferrule 9—Shutter Cover 

4—Push Button Bracket Leaf 

5—Front Frame 10—Back Catch Stud 

6—Front Finder Lens 11—Back Catch 
Frame 12—Side Lock 











tage of production economies acquired through 
more than a century of manufacturing experience. 


Your inquiry, accompanied by a sample, sketch 
or description of the part required, together with 
other pertinent information, will receive our 
prompt attention. Address your inquiry to: acaar 


WATERBURY BRASS GOODS BRANCH 


THE AMERICAN BRASS COMPANY 
. Waterbury 88, Conn. 


DEEP DRAWN SHELLS, CUPS, BLANKS, STAMPINGS, EYELETS, FERRULES, GROMMETS, FASTENERS 
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In 80% of the Cases, open squirrel-cage in- 
duction motors meet the need. They fit most 
drives, and can be obtained in numerous 
standard and special designs to meet varying 
conditions of starting torque, slip, etc. They 
are also the most economical type to buy and 
to maintain. Allis-Chalmers builds induction 
motors in sizes from Y to 10,000 hp — or 
higher, if needed. 





Is d-c Available? Then adjustable speed op- 
eration is easily obtainable. Allis-Chalmers 
builds d-c motors from ¥/ to 10,000 hp and 
higher — for constant or adjustable speed 
duty in ranges of 6:1 and lower. By means 
of a source of d-c voltage, adjustable speed 
motors may also be designed to operate over 
a speed range as high as 30:1. Suitable for 
fans, elevators, etc, 
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For Tough Starting Conditions, wound-rotor 
induction motors are recommended, Their 
high starting torque, at comparatively low 
starting current, and their controllable speed 
characteristics are desirable in drives for 
conveyors, grinding mills and other tough 
starting assignments. Compact, accessible 
Allis-Chalmers wound rotor induction mo- 
tors range in size from 5 to 10,000 hp. 





For Slow Speed, direct-connected drives as 
low as 75 rpm, or other constant speed ap- 
plications at higher rpm, synchronous motors 
are a good solution. They are of particular 
benefit when a system's power factor is low, 
since they can be furnished for operation at 
either unity or leading power factor. From 
40 hp to 50,000 hp and higher — in bracket 
bearing, pedestal bearing, or engine types. 


Select from the Complete Allis-Chalmers Line! 





N” JUST FOLLOWING popular choice 
and using a standard squirrel cage 
induction motor. But the right motor 
for economy and efficiency. 

That means an overall knowledge of 
all types of motors . . . their operation 
. . - limitations . . . maintenance. And 
there’s where your A-C representative 
can be a big help. His recommendations 
ate backed by experience . . . and the 
Allis-Chalmers motor he selects is itself 
backed by 50 years of experience in mo- 
tor design and building. ALtts-CHAL- 
MERS, MILWAUKEE 1, WIs, A 2304 


ALLIS - GHALMER 

















One of the Big 3 in Electric Power Equipment- 
Biggest of All in Range of Industrial Products 
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1. Bauxite from South American deposits is unloaded and stockpiled at the 
Baton Rouge plant of The Permanente Metals Corporation, where it 


comprises 34 buildings on a 318-acre river site, is capable of turning 
out one billion pounds of alumina per year. It requires four pounds 





is converted to alumina, The plant, located on the Mississippi River, 


FROM ALUMINA TO FINISHED ROLLING, PERMANENTE METALS CONTROLS EVERY STEP IN THE PRO.- 


DUCTION OF KAISER ALUMINUM, ASSURING QUALITY PIG, INGOT, PLATE, SHEET, STRIP, AND ROOFING. 
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of bauxite ore to make two pounds of alumina. 


KAISER ALUMINUM 


It’s something of an achievement to turn out, in 
a single year, almost as*much aluminum as the 
entire industry produced in the most productive 
year before the war. 


It’s even more of an achievement to gain a repu- 
tation for quality and service at the same time. 
One reason The Permanente Metals Corporation 
has gained this reputation is its integrated opera- 
tion—from alumina to the finished product. 


The story. here takes you from the delivery of 
bauxite at Baton Rouge to the rolling of finished 
aluminum at Permanente Metals’ Spokane mill, 
with capacity of 288 million pounds yearly. 


But no pictures and text can, convey to you the 
eagerness of this young-minded organization to 
serve the buyers of aluminum . . . to tackle the 
toughest problems . . . to take its place as a vital 
factor in this age of light metals. 


Kaiser Aluminum is a product second to none— 
not merely as a substitute for other metals and 
materials, but as their successor in the scores of 
applications where aluminum can add something 
new: lightness, strength, workability, resistance 
to corrosion, beauty. 


And this aluminum is here today—tready to meet 
your requirements! 
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2. It isn’t alumina yet—but this view in the Baton Rouge plant shows 


the final step in processing. These giant rotary kilns operate at 1800 
degrees F, and cook the alumina hydrate into snow-white alumina 
powder. This alumina is then loaded into box cars and goes by rail to 
Permanente Metals’ reduction plants at Spokane and Tacoma, Wash- 
ington, where it is converted into basic aluminum, 





; r . . \ 
3. Spokane, Washington, is the home of the reduction plant of The Per- 
manente Metals Corporation, where alumina is made into basic alu- 
minum. Another reduction plant, at Tacoma, increases the supply 
needed to keep the Spokane polling mill operating at capacity. Re- 
duction process requires tremendous power. Metal is cast into pure 
aluminum pigs, then sent to rolling mills for remelting and alloying. 





4, The rolling mill at Spokane is capable of producing more than 288 
million pounds of aluminum yearly. Two-ton ingots of alloyed alu- 
minum are hot-rolled into long strips. Cut into sheets, the metal is 
cold-rolled to proper specifications (above). Careful handling and 
constant testing assure outstanding quality. This plant comprises 53 
acres, Plate, sheet and strip are loaded directly into cars for shipping. 


- Ready to serve you-70aly... 


Kaiser Aluminum 


DISTRIBUTED BY PERMANENTE PRODUCTS COMPANY, KAISER BLDG., OAKLAND, CALIFORNIA...WITH 


Seattle, Wash. » Oakland, Calif. - Los Angeles, Calif. - Dallas, Texas - Wichita, Kan. - 
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5. Here’s why Kaiser Aluminum is in demand: Permanente Metals’ repre- 
sentatives really give service. Delivery promises are kept. Quality ex- 
ceeds specifications. Top technical brains are always at your service, 
may cut your costs through sound advice. Though Permanente Metals 
itself is but one year old, its administrators, engineers and operators 
have had years of experience in the aluminum industry. 





a Permanente Metals product 


OFFICES IN: 


Kansas City, Mo. * St. Louis, Mo. - Atlanta, Ga. - Minneapolis, Minn. + Milwaukee, Wis. 
Chicago, Hl. + Cincinnati, Chio - Cleveland, Ohio + Detroit, Mich. + Boston, Mass. > Hartford, Conn. * Buffalo, N.Y. - New York City, N.Y. + Philadelphia, Pa, 


° Washington, D.C, 
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Molder: 
Bridgeport Molded Products, Inc. 


The Cabinet speaks ... for itself! 


One look at the Dictograph Intercom—and you're already half sold. 


You want it on your desk. 

The cabinet can take most of the credit for this. High styling went 
into its design. And you can see at a glance that a good share of co 
its attractiveness lies in the material chosen for its mass-manufacture TRADE- MARKS 


—sleek, black BAKELITE phenolic plastic! 
What you can’t see is the 40% saving in cost that also resulted 
from this altogether happy choice! 


BAKELITE phenolic plastic molding compounds often yield 
a “double return” of this nature—not only costing less but doing oe L A & T é C$ & 
a better all-round job. Such materials can be heat-resistant 
—or high in dielectric strength if need be. Depending on their 
formulation, they are resistant to chemicals—abrasion— 





The Most Important Production 


impact. They hold their color and retain any finish the . 
; f : Question of Today: 
mold imparts—a rich gloss, handsome sheen, stippled Aes ein ani de hater 
or satin effects ... whatever you require. They are easily aman 
molded, by standard techniques. Siciolite Cocoesethon Year “an 
. ‘ : —th h f 
How can you use BAKELITE phenolic molding materials? a en ccpppr aeR Moes.s. nuh 











Write Department :6 for information on the many types available. 


BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation [4g 30 East 42nd Street, New York 17, N.Y. 
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YEAR IN-YEAR OUT 















The Hum-Mer SCREEN, 
made by the W. S. Tyler 
Company of Cleveland, 
Ohio, successfully 
screens everything from 
explosives to women’s 
face powder. Its screen 
mechanism vibrates 30 
to 60 times a second. 
Two of the important 
springs in this machine 
are U-S-S American 
Quality Springs .. . and 
even under this severe 
punishment, they last 
years without replace- 
ment. 


That calls for quality springs! 
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@ 1800 to 3600 vibrations a minute is a real test 
for any spring. Yet in the electrically vrbrated 
mechanism of this screening machine, U-S-S 
American Quality Springs last years without 
replacement! 

Under equally severe conditions, precision- 
made American Springs manufactured to close 
tolerances are giving faithful, economical per- 
formance in hundreds of other applications. 

These springs are constantly being improved 
to keep pace with the increasingly severe de- 


mands made on them by today’s machine devel- 
opments. Our staff keeps abreast of all metallur- 
gical advances, of every improvement in spring 
steel ... and incorporates them without delay in 
U-S-S American Spring design. 

Bring your spring problem to us, whether you 
buy your springs ready-made or make them 
yourself. Our experts will see to it that you are 
supplied either with exactly the right springs 
for your job, or with the best spring wire obtain- 
able for making your own springs. 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel C 


y. San Francisco, 





Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, 








UNITED 


AMERICAN 
¢, SPRINGS 


% Ry 
“0 stattS 2 


Southern Distributors 
United States Steel Export Company, New York 


STATES 


STEEL 








MACHINE TOOL SHOW 
Sooth 670 
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= of orange blossoms, matching eccentric cams. 
That’s how these two rings “wed” a Fafnir Ball Bear- 
ing to any standard size shaft... without shouldering, 
threading, lock nuts or adapter devices. It’s the self- 
locking collar feature of the famous Fafnir Wide Inner 
Ring Ball Bearing... the Fafnir development that ended 
years of unnecessary bearing cost and complications. 

Industries, hobbled with plain bearing equipped 
machinery, were able to change over to ball bearings... 
at a time cost of only a few minutes per bearing and no 
cost for machining or new shafting. And new machines 
featured these Fafnir Wide Inner Ring Bearings that can 
be removed as easily as they are installed. 





SET THE SCREW AND THE 
BEARING 1S SECURED TO THE SHAFT 
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Nothing could be simpler. The bearing slip-fits right 
onto the shaft. A quarter turn of the collar engages the 
eccentric cam with the matching cam of the extended 
inner ring, locks collar, bearing and shaft in a bind- 
ing grip. As additional precaution, a set-screw in the 
collar is tightened to give a wedging action that is proof 
positive against shock or reversing loads. This Fafnir 
Wide Inner Ring Bearing is available in a full range of 
inch shaft dimensions for use in users’ own housings and 
in a complete line of power transmission units .. . pil- 
low blocks, hanger boxes, blower boxes and cartridges. 

It’s so simple, so sensible that you’re sure to say the 
usual ““Why didn’t someone think of that before?” The 
answer, of course, is that thinking of simple, sensible 
ways to improve ball bearings is just the job Fafnir is 
set up to do. The Fafnir Bearing Company, New 
Britain, Connecticut. 


FAFNIR .2z:.. 


MOST COMPLETE LINE IN AMERICA 
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alliance 
° MOTORS 


@ 
® 

SLOWER SPEEDS © LOWER CURRENT COSTS 
QUIETER OPERATION © SMALLER SIZE 


Here are four big advantages built into the 
new Alliance Powr-Pakt fan motors. Results 
are longer life — less repair — smoother 
performance. This new Alliance shaded 
pole fan motor reflects advanced engi- 
neering! Mass-produced at low cost! Write. 


WHEN YOU DESIGN — KEEP = anne 
oa a MOTORS IN MIND 


ALLIANCE oO COMPANY -° ALLIANCE, OHIO 
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stock records. 


Clip C. oupon for Veelos catalog. The 


edition is limited but there’s a copy for you. 


TS fact-packed catalog describes in detail 

14 distinct advantages of Veelos, the link 
V-belt. It shows Veelos in action on drives in 
a wide variety of industries. You will find easy- 
to-read instructions, applications, installations, 
engineering data. Send coupon for the book 
that will bring many benefits to your plant. 


MANHEIM MANUFACTURING & BELTING CO. 
606 MANBEL ST., MANHEIM, PA. 
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ve Belt Inventories Ended 


eelos replace up to 316 


Four reels of V V Belts. Veelos takes up 


sizes of endless 
only trifling storage space -- 





Mi 
ess to Inste 

rl 4, made end- 
ation savings 
t of installing 


Costs Fa 
ckly uncou ple 


Install 
d installed. 

on os high as 9/10 the cos 
= endless belts. 











Belts ore qui 











. simplifies 


aaeeem 14 Important Advantages (Page 2) 





samme Four Reels replace up to 316 
Sizes of Endless V-Belts (Page 3) 


=ammm Two Types Cover All Drive Re- 
quirements (Page 5) 


a Special Applications (Page 5) 
mma Construction (Page 6) 
tamem How to Measure (Pages 7 and 9) 


mame How to Couple and Uncouple 
(Page 8) 


j==eee Flow to Install (Page 9) 


=m Engineering Data: Selection and 
Length Tables, HP Ratings, etc. 
(Pages 10 and 11) 


=easm Installation Photos of Veelos at 
Work in a Wide Variety of In- 
dustries (Pages 12 to 24) 





tl tla ti ti ti ti tt ee 


MANHEIM MANUFACTURING & BELTING CO. 
606 MANBEL ST., MANHEIM, PA. 


Please send without obligation a 
copy of your new Veelos catalog. 


Name. Title 








Company 





Address 





Veelos— Known as VeeLinx outside the United States 
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gramix bearings 
USG brushes 


bearings and USG brushes 





USG BRUSHES in the Dormeyer 
Kitchen Mixer provide positive electrical contact, 
prevent annoying failures and costly service. We 
manufacture a complete line of carbon-graphite, 
pure graphite, and metal-graphite brushes for all 
types of rotating electrical equipment, with current 
carrying capacities ranging from 30 to 150 amperes 
per sq. in. Our engineering service is available to 
determine your requirements. 


THE UNITED STATES GRAPHITE COMPANY 
SAGINAW, MICHIGAN 
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Never before 
so simple! 





No, never before has any large-volume printer- 
developer offered such simplicity in making direct- 
line process reproductions of your engineering draw- 
ings in ink or pencil—office forms—specifications— 
bulletins, etc. One operator, using this new Bruning 
Volumatic, can produce prints in seconds from 
translucent or transparent originals—in unlimited 
quantities—on cut sheets or roll stock. Compactly 
designed, the Volumatic can be installed anywhere 
—requires no plumbing, produces no irritating 
fumes which must be exhausted. Mail the coupon 
for complete information. 


BRUNING 


CHARLES BRUNING COMPANY, INC. 
Since 1897 
NEW YORK ° CHICAGO © LOS ANGELES 


Atlanta « Boston « Cleveland « Detroit « Houston « Kansas City 
Milwaukee « Newark « Pittsburgh « St. Louis * San Francisco ¢ Seattle 
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LARGE VOLUME PRODUCTION is handled with amaz- 
ing ease on the Bruning Volumatic. The feedboard 
provides approximately 13 square feet of area for stack- 
ing unexposed BW cut sheets and the originals to be 
reproduced. You can have black or colored line BW 
paper prints on white backgrounds—light, regular or 
card-weight BW Prints—black or colored line prints on 
green or pink tinted backgrounds—cloth prints—trans- 
parent paper or film prints! 


NO CONFUSING GADGETS on the Volumatic! The few 
controls necessary are simple in operation and are 
always within easy reach of the operator. Illustration 
shows the speed control knob which enables the oper- 
ator to change instantly to any printing speed from 0 to 
30 feet per minute, consistent with the type of original 
being reproduced. Efficient exposure is provided by a 
stationary 3450 watt high pressure mercury vapor 
arc lamp. 





READY FOR USE, prints are automatically stacked on 
a convenient tray at the rear of the Volumatic. When 
roll stock is used, a simple adjustment of the stacking 
tray directs printed roll stock to your trimming table. 
With the Volumatic, you are sure of getting uniformly 
developed prints at all speeds—easy-to-read direct-line 
process prints, far more useful than blue prints. 


CHARLES BRUNING COMPANY, INC. 

4726-40 Montrose Avenue 

Chicago 41, Illinois 

Gentlemen: I want to know more about Bruning BW Prints and 
equipment. Please send me information. 


Ck ores oe cao h wis ad PO pease being.d en 65666 Cerbsaeies dae 


DN ais. Hardt Fa Sec ak Kc Vsew bd Fieweaded> oo oo CENCE o Foe een eee 








d 


pL Going To the 


Machine Tool Show 


If you are interested in modern precision gearing, its produc- 


tion and inspection, .you will doubtless be interested in the new 


Red Ring equipment to be exhibited at the Machine Tool Show 
in Chicago, Sept. 17 to 26. 


Featured in this exhibit will be the new Diagonal Gear 
Shaving Machine, a high production unit which has ma- 
terially extended the field of gear shaving. 


Another feature will be the new Red Ring Rotor Shaving 
Machine which has been so successful in reducing the cost 
of finishing the rotor laminations of electric motors. 


Included also will be the standard gear shaving machines, 
a gear lapping machine, gear checking and sound testing 
machines. 


SPECIALISTS ON SPUR AND HELICAL INVOLUTE GEAK PRACTICE 


66 


The latest in broaching practice with naloy broaches, 
broached parts and cutting tools will be there for your 
inspection. 


National Broach engineers will be at 
BOOTH 607 to explain this equipment and 
answer your questions. You are cordially 
invited to stop by. 


ORIGINATORS OF ROTARY SHAVING AND ELLIPTOID TOOTH FORMS 
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USE SUPERIOR STAINLESS 
sTRIP STEEL 


for better fabrication a ell 


and better consumer service! 


The gleam of stainless in modern 
kitchens signifies more than surface 
quality—it highlights the solid re 
sistance to corrosion, peel- 
ing or wear that on! s can 





In th - 
e home ‘‘Production Department”? 


serves 


« r 
Spchonticd| 
CORPORATION 
CARNEGIE, PENNSYLVANIA 








VValohialt mm al-h am olael> itis 
from a Du Pont Plastic | 


SOMETHING NEW IN SCENT’S APPEAL 
Perfume package of Du Pont “Lucite” paves the way to new sales 


WHAT'S NEW 


It’s patterned ‘‘Lucite’’. . . in frosted, 
pebbled, and other smart designs. Seven 
different surface finishes are available. 
Soon many additional patterns will be 
on the market . . . bringing new beauty 
and new possibilities to products made 
of ‘‘Lucite”’ acrylic resin. 
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“LOVELY!” WOMEN SIGH ...and men buy! 
They’re stopped by the diamond-like 
brilliance and dramatic beauty of this 
new perfume package...made of 
Du Pont “‘Lucite’’. 

In planning the introduction of a 
luxurious perfume, Matchabelli de- 
signed this unusual faceted package to 
take full advantage of the crystal 
clanity, light weight, durability, and 
protective qualities of ‘““Lucite’’. 

For packages, ‘“Lucite”’ acrylic resin 
gives shatter-resistance and crystal 
clarity in many colors; its ability to 
edge-light permits unusual illumination 
effects. ‘““Lucite’’ recommends itself for 
a host of other uses, too, because it has 
good tensile and flexural strength, is 
chemically inert and can be easily and 
economically fabricated. 

Investigate the properties of ““Lucite” 
...and other Du Pont plastics. You 
may find a way to develop a new prod- 


uct, or a means of improving an old 
one. Write now for liturature. It will pay 
you to have it in your files. E. I. du Pont 
de Nemours & Co. (Inc.), Room 398, 
Arlington, New Jersey. 

Prince Matchabelli perfume package, made by Indus- 


trial Conversions, Inc., New York, N. Y., was awarded 
the Beauty Fashion Award for 1946. 


4 


BETTER THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY - 
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apo THe ERTER 


IT may not be visible among the 
booklets and data sheets on 
valves included in this new Jenkins 
reference file for product develop- 
ment men. But you'll agree Jenkins 
Designers’ Kit is real valve “head- 
ache relief” when you apply its 
useful information in your choice 
of valves, for any product involving 
fluid control. 

Valve “headaches” result from 
incorrect selection and improper 
placement in the hookup. By 
using the information in_ the 
Jenkins Designers’ Kit, plus con- 
sultation with Jenkins Engineers 
when desired, you can be sure you 


| JENKINS BROS. * 80 White 


| Please send me the Jenkins Designers’ Kit. 


SALES ADVANTAGT FZ 








IN EVERY JENKINS DESIGNERS’ KIT 


£ 
are specifying the right valve in 


‘the right place. 


But worse valve “headaches” re- 
sult from haphazard specification 
of valves as an unimportant detail, 
and taking a chance that they will 
uphold your product’s guarantee 
of trouble free performance. For, 
valve failure boosts expensive 
service calls, and the grief caused 
your customer soon sours him on 
your product. 

Choosing Jenkins Valves for 
your product gives you something 
more than faultless performance 
that keeps servicing costs down. 
You get the extra sales advantage 





LOOK 


FOR THIS 42cs 





of the famous Jenkins Diamond 
Trade Mark .. . the prestige built 
by Jenkins 83 year reputation for 
quality and continuous, industry- 
wide advertising to over 750,000 
readers. 

Use the Jenkins Designers’ Kit, 
and, if you wish, consult a Jenkins 
Engineer when planning new prod- 
ucts, or redesigning present equip- 
ment that requires valves. Give 
your product, and its purchasers, 
the extra value of Jenkins Valves 
. . . Ut costs no more. 

Jenkins Bros., 80 White Street, New York 
13; Bridgeport, Conn.; Atlanta; Boston; 


Philadelphia; Chicago; San Francisco. 
Jenkins Bros., Ltd., Montreal. 


« DIAMOND MARK 
< JENK NS > 





* New York 13 





| Name. 





| 
| Company 
| 
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JENKINS 
VALVES 


Types, Sizes, Pressures, Metals for Every Need 


SINCE 
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With the establishment of West Coast branches and 
manufacturing plants, many midwestern and eastern 
companies are taking advantage of the complete 
services on geared products availabie through the 
facilities of Western Gear Works and its associate, 
Pacific Gear & Tool Works. 

Three conveniently located plants offer you over 
a half century of gearmaking experience plus 


A Message to All Designing Engineers 





the services of specialists in your industrial field. 

We have a complete line of mechanical power 
transmission equipment including speed reducers 
and increasers, Reeves Variable Speed equipment, 
Pacific-GE motorized speed reducers, couplings and 
Cone gear drives and reducers. We invite you to 
take advantage of the local service we can render 
your western installations. 


Write, wire or phone our nearest plant or office for complete information. 


WESTERN GEAR WORKS, Box 192, Lynwood, California 
WESTERN GEAR WORKS, Seattle 4, Washington 


PACIFIC GEAR & TOOL WORKS, San Francisco 3, California 
SALES REPRESENTATIVES: Portland - Salt Lake City 








a PACIFIC GEAR WESTERN a] e Fast delivery 

& TOOL WORKS GEAR WORKS siclieatiy penal’ 

types and sizes of 

© PACIFICWESTERN == 
from stock. © 


GEAR 
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MICRO Precision 


PLUNGER—SYNTHETIC 
RUBBER SEALED 


DIE CAST HOUSING 


CHARACTERISTICS 


For use with fast cam and slide 
actuation and where vertical 
and horizontal edjustability of 
the arm is desirable. 

Vertically, the arm may be ad- 
justed through any arc of 225°, 
and horizontally, the arm 
assembly can be adjusted to 
any of eight positions, 45° 


_ prevents false actuation or 
2 atior is 


For Side Mounting. Two 6-32 x 1%" round 
head machine screws with lock washers and 
hex nuts are furnished. Screws extend 
through the sides of the housing and secure 
housing to either a thick or thin section. 


—S 


DIE CAST HOUSING 


TYP! RUBBER SUPPLY CORD 
2 OR 3 CONDUCTOR, No. |4 GAUGE -— 


SYNTHETIG 
RUBBER 
SEAL BOOT 


TERMINAL 


TERMINAL 
BARRIER 


SEALING 
GASKET 


MOUNTING 6 -32 x1/4 FLAT HEAD 
SCREW HOLE MACHINE SCREW 


ROLLER ARM 
ACTUATOR 


ra 


CHARACTERISTICS © 


Characteristics as described be- 
low are at the roller end and at 
90° angle from the arm. 


Operating Force 10 to 18 oz. 

Release Force 6 oz. in. 
1/64” max. 
Ys" min. 


0.006" min. 
0.74 max, 


____TyPE“Q” 
——~ PLUNGER 


BOTTOM MOUNTING 
. . HOUSING 


For Bottom Mounting. Provided with a %" 
thick flanged bottom plate. In this flange 
are two 11/64" holes, one on either side of 
the switch housing. These accept No. 8 
screws to secure switch to mounting surface. 


TYPE "S” RUBBER R 
2 OR 3 CONDUCTOR, No. I4 


CONNECTING AND SEALING DEVICE 


This device (which is supplied extra) should be used 
in combination with the sealed housing. It com- 
pletely seals the switch connection against oil, water, 
dust and similar harmful agents. This combination, 


however, is not immersien proof. 


The packet, known as No. 9-11444 consists of three 
metal rings, 1 seal ring and 1 seal nut, as illustrated. 








MADE WITH THE KNOW-HOW’ BEHIND MILLIONS OF PRECISION SWITCHES 





Die Cast Switch 








- 
@ The MICRO Precision Die Cast Switch with roller where equipment requires frequent washing or machinery 
arm and synthetic rubber sealed plunger is introduced as is exposed to oil, grease, soap, fat, fruit juices or other 
a latest addition to the MICRO Switch line. moist conditions. The enclosure is a complete protection 
















inst d d abrasives. 
In keeping with MICRO Switch leadership of providing i ame anh cacy 


design engineers with the latest engineering achieve- In addition to this new type switch, there are 3365 com- 
ments, this new switch was built to meet industrial re- binations of electrical characteristics, actuators and hous- 
quirements. It supplements and makes the MICRO ings available to you in the MICRO Switch line. To 
Switch line still more complete. determine the correct switch, MICRO engineers can help 


you. They have the “Know-How” and the wide expe- 
rience in solving thousands of switching problems. Feel 
free to write in and ask for their aid. For convenience, 
many of your questions can be answered by writing the 
nearest MICRO Switch branch or sales representative as 
This €onstruction permits their use with complete success listed below. 


This roller arm actuated MICRO Switch is enclosed in a 
sturdy die-cast housing, with the plunger completely 
sealed by a synthetic rubber boot. A bottom-plate gasket 
adds a further protective seal to the switch. 


The “KNOW-HOW" behind the manufacture of millions of switches dictates 
that actuators perform best when built like this... 


wm For purposes of precision, top pet- ws 
THE “DB” PLUNGER formance, and Idhg life—experience j THE “S” PLUNGER 


over a period of years and the ““Know- 
How”’ gained in building millions of 
precision switches has proved that 
actuators, for top accuracy, should be 
an integral part of the switch. 
If you are depending upon top per- 
formance, insist upon the actuator be- 
ing part of the switch—don’t chance 
a substitute method. 

Here are a few examples— 
The ‘‘D” Plunger is a simple but rug- 
ged actuator well suited for use with 
slow moving cams, or as a mechani- 
cally actuated safety or limit switch. 
The “‘Q1” Plunger with hardened tip 
moves in a threaded brass stem. 7 /32” 
overtravel is provided by a spring 
mounted within the assembly. 
The “S’’ Plunger providing 1 /16” over- 
travel has a hardened tip set in a steel 
sleeve to insure long life and accuracy. 
The ‘‘W22" Roller Actuator provides a 
short lever suitable for slide or cam 
operation. 

















BRANCH OFFICES 


CHICAGO 6......308 W. Washington St. 
NEW YORK 17.........101 Park Avenue 
CLEVELAND 3........4900 Euclid Avenue 
LOS ANGELES 14......1709 West 8th St. 
BOSTON 16 eceeeees 126 Newbury Street 


SALES REPRESENTATIVES 


PORTLAND, ORE.....917 S. W. Oak Street 
DALLAS 4.......... 2502 McKinney Ave. 
Di, MOND Doc cdowcsca 1218 Olive Street 
TORONTO, Ontario, Can.....11 King Street 























A TYPICAL APPLICATION 





CUSTOM-BUILT 


TO YOUR SPECIFIC 
REQUIREMENTS 
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LINEAR DIAPHRAGMS, moulded of natural or synthetic rub- AA> 

ber compounds ... in homogeneous or fabric reinforced Ar - Z 
designs ... are superior in performance wherever there is 4) A Y 
need for a super-sensitive or a rugged diaphragm. TAILOR- iy “? 


MADE to fit your particular operating conditions . . . PRE- 
CISION-MADE to insure maximum operating efficiency. 

















Linear’s engineering knowledge and long experience are a . NJ 


























available to help you develop a diaphragm specifically SS - < : SK LY 
designed for your application. Write today . . . give us com- . / - aa 8 
plete engineering data and prints . . . we'll recommend the g 2 l S ¥ 
diaphragm of the material best suited to your needs. (. ) | Sry / 


A Few Typical Cross Sections of Linear Moulded Diaphragms 


dese >) Saini 
| Linear r . PACKING EXPERIENCE 


ecut ices and Factory 
STATE ROAD and LEVICK STREET—PHILADELPHIA 35, PENNA. 


Vf" Oa, 








MacuHinE Desicn—August, 1947 





-HERE’S MONEY -SAVIN’ 


Without the Aid 
of Mirrors 








SPRINGTITES “ADD HANDS” for PRODUCTION 


Ne) 


EATON MANUFACTURING COMPANY 


LZ 
MASSILLON, OH10 P&E 


Speed up your production by free- 
ing hands on production lines—automatically 
balance your inventories—reduce your costs— 
eliminate waste with Eaton Springtites, the 
modern dual fastening device. 


Eaton Springtites offer the maximum 
in advanced fastening engineering —a prop- 
erly designed spring lock washer preassem- 
bled on a quality bolt or screw, correctly 
dimensioned to fit under bolt screw or bolt 
head. Tension is exerted at the proper point of 
leverage through improved fit on shank. 


Write today on your letterhead 
for your copy of Springtite folder #200. 


bie se Disyissove 


Sales Offices: New York * Cleveland * Detroit * Chicago * St. Louis * San Francisco * Montreal 
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This short length of UNION rol- 
ler chain is made up of the 28 
separate parts shown below. 





























Yes, it's a pin—just a small pin. But it requires 11 distinct and precise operations 
to make it. For this is a pin for a link of UNION roller chain, and together with 
the bushings and the rollers it accepts and withstands all the wear that a 
roller chain is subjected to. 


If you will study the “exploded” drawing below you will see that there are 4 
of these pins in the short length of UNION roller chain shown at the left. You 
will also see that there are a total of 28 separate parts in this same length of 
chain. To make them all, exactly 290 operations are required. And every step 
from receipt of material to finished product is under the careful supervisory 
control of an inspection department responsible to the engineering division. 


As specialists in the manufacture of sprocket chains, sprockets and attach- 
ments (we make nothing else!), we point with some pride to the high standards 
of skill and precision maintained by our engineers and craftsmen at UNION 
CHAIN. We are not yet able to meet the overwhelming demand for UNION 
chain, but we assure our customers and friends that we are making every 
effort to do so, consistent always with the character of our product and the 
complicated processes of its manufacture. 


The Union Chain and Manufacturing Company e Sandusky, Ohio 


THESE 11 OPERATIONS TO 
MAKE THIS STEEL CHAIN PIN: 


straighten stock material 


— 
. 


cut off to length 

chamfer ends 

carburize 

drill for cotter pin hole 
re-heat and quench 

re-heat to refine core structure 


draw to relieve internal strains 


Poe See Pe Se 


rough grind 


— 
S 


finish grind 


— 
— 


- anneal end for riveting 
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: » MEGILL “SOLIDEND” MULTIROL 
PRECISION BEARINGS 


onrs 


y y M‘GILL MULTIROL BEARINGS 


IN THIS ROCKFORD HYDRAULIC SLOTTER 


McGILL, the ideal bearing for precision 
heavy duty applications, proves its depend- 
ability in this ROCKFORD HYDRAULIC 
SLOTTER built by Rockford Machine Tool ; 
Co., Rockford, Illinois. At 22 critical points in the te 
feed box, index head, rotary table drive, and 
rotary feed gear box McGILL high load : Se bected foe 
capacity and balanced design insure accuracy Wc $V 4p 
and efficiency of this machine. Rivaling the 
hydraulic ram movement for smooth action, ©LONG LIFE® SMOOTH ACTION @ DEPENDABILITY 
McGILL BEARINGS in the feed mechanisms result in 
unusually fine finish cuts. The longer life of the McGILL BEARINGS, due to the rigid construction, and 
adequate lubrication facilities, improve the performance of the ROCKFORD SLOTTER ... 
helps keep maintenance at a minimum. 






















Machine tools or any precision machinery needs McGILL high load capacity .. . 
precision accuracy . . . dependability. McGILL BEARINGS are manufactured in a full range 
of standard sizes to suit any application. They include the MULTIROL*, MULTIROL CAM FOLLOWER", 
SOLIDEND MULTIROL", full type roller bearings, and non-ferrous metal retainer ball bearings. 


Write today for free catalog to: McGill Manufacturing Company, Inc., 200 North Lafayette 


Street, Valparaiso, Indiana. 
*T.M. Reg. 





| cnicaeo 
sart trae 














5 ee, precision 
Siow Booth 549 —a bearings 


inte 
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gerotor 


Gerotor double-acting, non-rotating 
Air Cylinders have all the “push” you 
need for efficient 150 p.s.i. air service. 
Available in seven standard mountings, 
nine bore diameters, strokes up to 96”. 


Features include: 


Self-adjusting composition rod 
packing. 

Ample bronze rod guide. 
Oversize alloy piston rod. 
Self-adjusting composition cup 
packing. 

Heavy-duty piston assembly. 
Piston rod and assembly firmly 
secured. 

Heavy-duty alloy covers. 
Large pipe connections rotatable 
to any position. 


Keeper ring design that eliminates 
tie rods. 


Write for Catalog Section 52... today! 
GEROTOR MAY CORPORATION, 
Baltimore 3, Maryland 








hydraulic pumps, pump units, motors, valves, cylinders 


air valves & cylinders 





alr cylinders 


Ue od OY a | 
PRODUCTION UP! 





| PUSH 
COSTS DOWN! 


y 
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MACHINE 


Many American Ma 
simplify assembly, but 
lightness besides! For 
lighter than aluminum, 7 
You should know these 
American Magnesium, and the ease } phd 
can be applied to your design prob . 
should take full advantage of the 59 


ASSEMBLY OF stamped or cast parts may be simpli- 
fied by an American Magnesium Permanent-Mold 
Casting. A single, high-speed cut brings it to desired 
finish and dimensions. 



















metal know-how of Aluminum 
that stands ready to help. 
At the right, are indicated the 





tion, “hs your nearest Alcoa sales att, 
ALUMINUM COMPANY OF AMERICA, sale§ 
American Magnesium products, 1703 G 
Pittsburgh 19, Pennsylvania. 





BUILDING UP of complex assemblies can be avoided 
with the use of American Magnesium Extrusions. Made 
to desired profiles. Die cost is low. 
































AMERICAN 
MAGNESIUM 
CORPORATION 
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DO YOU HAVE 


This book belongs on the desk of 
every up-to-date designer. Full de- 
tails of how to specify; choice of 
fabrication; physical, chemical, and 
thermal properties; shop practices; 
how to design. Sent free on request, 


“DESIGNING WITH MAGNESIUM?” 
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SHORT CUTS 
T0 
BETTER PARTS 





MECHANICAL TUBING 


seamless and welded 


FOR ANY APPLICATION 


Hollow structural assemblies and precision 
working parts made from B&W Mechanical 
Tubing give lightweight construction with 
heavyweight ruggedness and dependability — 
show important savings in production time, 
costs and materials over the use of forgings and 
bar stocks. 

From its modern specialty tube mills, B&W 
can supply mechanical tubing—either seamless 
or welded—of the proper analysis, size, gauge, 
temper and finish for making practically any 
hollow machined or fabricated part . . . better, 
faster, cheaper. In fact B&W Mechanical Tub- 
ing embraces the widest range of analyses avail- 
able from one source. So no matter what kind 
of steel tubing you need—from plain carbon to 
high alloy grades—B&W makes it. 

You'll find a lot of present uses of B&W 
Mechanical Tubing that may suggest future 
savings for you in Bulletin TDC-123. Send for 
a copy today. 

























en 


TA-1409 M 


BABCOCK 
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the final 


for every rotating 


1 epee it’s a crankshaft or an armature ... perhaps 1947 
Wi a fan or belt pulley. No ‘matter. The important ACHINE 
thing is this—if it isn’t balanced, it isn’t ready for service. 

Smooth operation and long life require that accurate See the five operating exhibits of rs pnp 
static and dynamic balance be rated right up with Gisholt Balancing Machines at the 
mechanical specifications—incorporated in the blue- Machine Tool Show. OOL 
prints. Then no vibration, however slight, may lower 


the efficiency of the finished product. S 
HOW 


GISHOLT DYNETRIC* BALANCING MACHINES{ use elec- 

tronics to detect unbalance vibrations as small as.000025” 

... handle any rotating assembly from one-half ounce up 

to 50 tons! In a matter of seconds, the destructive forces The GISHOLT ROUND TABLE 

are located, measured and ready for correction. represents the collective 
The cost? Very moderate. That’s why so many manu- experience of specialists in 

facturers insist that their products have the final check S C . ) _ the machining, surface- 

which only Gisholt Balancing Machines can provide. finishing, and balancing of 


*DYNETRIC is a trad rk Reg. U.S. Pat. Off. by Westinghouse ElectricCo 2 rome and partly egpond 
ts atrade-ma eg. U.5. . A estinghouse Electric Corporation. 

arts. Yo lems 
tDeveloped jointly with Westinghouse Electric Corporation. ee “2 voblems are 


welcomed bere. 
GISHOLT MACHINE COMPANY 


Madison 3, Wisconsin 





TURRET LATHES © AUTOMATIC LATHES © SUPERFINISHERS © BALANCERS © SPECIAL MACHINES 


ai 


Engineers and Fabricators of Welded Steel Machine Bases and Frames, and Many Other Welded Steel Products 


a 


A 
m Ge of 
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FRICTION PROBLEM? 


There ts a NICE answer 


NICE Ball Bearings overcome Friction 


in modern design of Textile Machinery 








Above: Exposed view of bear- 
ing mounting. 













Left: The Roto-Coner* Winding 
Machine, manufactured by the 
Universal Winding Company, 
Providence, Rhode Island. 

















Below: Nice No. 6411 Special, 
a modification of Standard 
No. 1635 SS of “Series 1600”, 
a new inch size line of low 
cost Precision Radial Bearings 
with Solid Inner and Outer 
Rings and Ball Retainer. 











Typically representative of the modern design employed by 
the Universal Winding Company of Providence, Rhode Island, 
is the illustrated Roto-Coner* Winding Machine which incor- 
porates NICE BALL BEARINGS at the Friction points indicated. 



















Designed especially for this application, these NICE bearings 
not only help to make possible advantageous design and 
production features from the standpoint of the manufacturer, 
but also contribute to increased production, power savings 
and greater utility to the benefit of the user. 
- @ & & 

For price and engineering data on the complete line of NICE 
BALL BEARINGS and other ANTI-FRICTION PRODUCTS, write 
for Catalog No. 125. 
*Reg. U. S. Pat. Off. 


<a 





NICE BALL B COMPANY 


NICETOWN:PHILA NSYLVANIA 
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The simplest and best way to attach a nut is to 
THREAD IT FIRST and then projection weld it to the part. 
That's what Midland Steel Products is doing on automobile 
and truck frames—using a Progressive Press Welder. NO 
RETAPPING is necessary after welding. 


Formerly either arc-welded or mechanically 
attached to frames, these nuts (see sketch) are placed 
in a die on the lower platen of the welder. The part 
is slid along until a registering hole drops over the 
shoulder on the nut. The upper platen is brought 
down, one shot of current is passed through the nut, 
fusing the projections to the side-rail and the job is 
finished. A dozen or more nuts are attached to the 
side-rail shown in this manner. Nuts range in size 
from % to ¥% inch. 


If you have a problem of attaching threaded 
studs or nuts to other parts, consult Progressive’s 
PROCESS ENGINEERING DEPARTMENT. We 
will be glad to help you. 


Are you reading Progressive’s Resistance 
Welding Pictorial? Here you will find each month 
case histories of how WELDINGENUITY is cutting 
manufacturing costs and improving product 
appearance, performance and life. Ask for it on 
your company letterhead. 





ETROIT 12 





RESISTANCE WELDING EQUIPMENT 
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Send for our new Form S-651, 
which gives complete speci- 
fications and other helpful 
information about Wolverine 
Trufin—THE integral finned 
tube. 


WOLVERINE TUBE DIVISION 


CALUMET & HECLA CONSOLIDATED COPPER COMPANY 











1411 CENTRAL AVENUE e¢ DETROIT 9, MICHIGAN 
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What's the 





ask the 
Rex man! 





















No matter what type of machine you design | 
... construction machinery, farm implements, 


packaging and bottling machines, ovens, etc. | 





... you can simplify your chain selection prob- 


lems by consulting the Rex Man. 


You'll find him an expert in power trans- — 
mission and conveying ... ready, willing and 
able to assist you to specify the chain that will 
be right for the job... that will assure the best 


in efficient, economical service. 


The Rex Man is an experienced chain appli- 
cation engineer and he’s backed by a complete ( 


line of chain belts, manufactured in every avail- 
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ae 


able size and type. With his assistance, you 
will avoid high cost due to overchaining and 
excessive wear and breakage caused by under- 
chaining. He will demonstrate how a properly 
engineered chain drive can save space, help 
simplify design, and add to product salability 
by reducing maintenance costs and prolong- 


ing service life. 


There is a standard Rex chain belt that 
exactly fits your design requirements and the 
Rex Mancan help you select that rightchain for 
your every need! Call him or write direct to 
Chain Belt Company, 1643 West Bruce Street, 


Milwaukee 4, Wisconsin. 
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How to “design-out” — 


slauc touwl/es... 





...0on Coating and Finishing 
Machines 


..- Packaging and Envelope 
Machines 


... Printing Presses 


--+Preduction and Processing 
Equipment for Cellulose 
Sheeting, Cellophane, Rubber, 
Synthetics, Paper Stocks 


. «+ Textile Machinery 
- «+ Photegraphic Print Driers. 
. «+s Microbalances 


+++ Other Equipment in which 
Friction Generates Static 
Electricity 


. & GOOD BAG-MAKING MACHINE is made even better with an lonotron Static Eliminator. Arrow 

‘ shows location of lonotron at delivery end of Shumann automatic bag maker, product of Shumann 

Equipment Company. lonotron makes finished bags easier to handle and to fill, by eliminating static- 
caused cohesion of cellophane, Pliofilm, foil, or Glassine bags as well as adhesion to chute. 








Users of many kinds of machinery find friction-generated 
static electricity a serious problem. It interrupts production 
..+- makes materials difficult to handle . . . causes product 
irregularities . . . creates fire and explosion hazards. 


If static is a potential source of trouble in the machine 
you’re designing, you can easily make that machine more 
attractive to prospective buyers by including an Ionotron 
Static Eliminator* at the trouble zone — either as standard 
equipment or as an accessory. The Ionotron — employing a 
unique, highly efficient method of eliminating static prob- 
lems — is itself so simple that it can be applied to almost 
any equipment without alterationf basic design. 


The Ionotron is a metallic bar which supports and houses 
a source of continuous alpha radiation. The rays ionize the 
air in the critical zone. The ionized air conducts static 
charges to ground. The action of the Ionotron is permanent 
— it requires no contact with moving materials — has no 
moving parts — requires no power connection — and entails 
no operating cost! 


Ionotron Static Eliminators are giving effective service 
on the types of machines listed above. To find out what the 
Ionotron can do for.you — on the machine you’re designing 
or on equipment you’re using — send us complete details 
of the static trouble zone. We’ll give you the information 
you need for further consideration of the application you 
have in mind. No obligation, of course. Write Dept. J4, U. S. 
Radium Corp., 535 Pearl St., New York 7, N. Y. 

*Trade-mark reg. U. S. Pat. Off. 








OTHER PRODUCTS OF U. S$. RADIUM: Luminescent Materials: radioactive, 
fluorescent, phosphorescent © LUMINESCENT DIALS: radioactive, fluores- 
cent © POWDERS: cathode-ray tube, television tube * RADIUM LOCATORS: 
pendants, lenses, buttons, screws, markers © RADIOACTIVE FOILS (alpha- 


ray ionization sources) © HIGH-ACCURACY DIALS (nonluminescent) 


© SILHOUETTE ILLUMINATION of clocks, watches, and instruments 
LUMINOUS RETICLES and other specialties 
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n-roll your own 


.-. and cut shapes to suit the job or 
we can die-cut them to your order 


















_— tough, flexible and resilient forms of 














blown sponge rubber sheet are needed in your 
processes or product, you'll say Spongex* is “just 
made” for your requirements. 

For manufacturers who prefer to use their own 
facilities for the production of die-cut gaskets and 
other special shapes, we furnish Spongex sheet 
stock made to their. specifications. In thickness up 
to 1”, it can be had in many densities, in continuous 


sheet rolls, or in smaller sections. 





sheet stock 






in rolls 






or cut shapes 


Our die-cut gaskets, and other forms made from 
sheet stock, are produced in any desired size or 
shape in a variety of densities. They may be had 
in various thicknesses depending on application 
or requirements with skin on one or both sides. 





Send for descriptive circulars and samples as 


required for experimental purposes. We solicit 
correspondence from manufacturers with gasket- 
ing, sealing or other requirements. Sponge 
Rubber Products Co., 267 Derby Place, Shelton, 
Conn. Sales Offices in principal industrial centers, 


*Trade Mark Reg. U. S. Pat. Off. 


SPONGEX* CELL-TITE* 





TEXFOAM* TEXLOCK* TEXLITE 
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Twin Disc Model PH-42 Air- 
actuated Clutch (three-plate 
construction). See an Air-actuated Clutch and other Twin Disc 
units at Booth 453, Chicago Machine Tool Show, Sept. 17-26. 





a two-piece back plate construction incorporat- 
ing an alloy iron back plate assembled on a 
forged steel hub. 

Write the Twin Disc Clutch Company, Ra- 
cine, Wisconsin, for the new Bulletin No. 139-A 
which covers the complete line of Air-actuated 
Clutches. Twin Disc CLUTCH COMPANY, Ra- 
cine, Wis., (Hydraulic Division, Rockford, II1.). 


Heavy Duty Hydraulic Reduction Gear 


¢ Twili Disc 


CLUTCHES AND/HYDRAULIC DRIVES 
AS -% 


SPECIALISTS IN INDUSTRIAL CLU 


TCHES SINCE 1918 
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RANGE Zr NEEDLE BEARINGS 


assure permanent alignment of rollers in 


HYSTER D4N TOWING WINCHES 




















© The new Hyster D4N Towing Winch is a direct- 
geared, reversible winch for ‘‘Caterpillar’ D4 and R4 
Tractors. It has a line pull up to 17,000 Ibs. for logging 
and towing service. Seeking shaft bearings to stand 
up under this gruelling service, the Hyster Company 
selected the new Orange Cage Type Needle Bearings 
... “because the cage would prevent needle mis- 
alignment and skewing and reduce axial thrust.” 












@ Cross-section shows square- 
end rollers in coined pockets 
of free-rolling cage, made of 
anti-friction, non-ferrous metal. 
internal clearances can be 
controlled te meet exacting 
specifications. All rollers and 
raceways are “ Pentrate” 
finished to reduce friction, aid 
lubrication, increase durability 
and resist rust or corrosion. 





@ Bows new Orange Cage Type Needle Bearings are 
especially adapted for spindles and high speed 
applications where requirements are exacting. They 
are unusually successful in vertical or overhung 
applications and are less affected by misaligned 
mountings. The cage design provides permanent 
alignment of rollers—less internal friction—smoother 
running—longer life hours expectancy. 

Why not investigate today? Our engineers are glad 
to consult on any application. Send coupon for 
Engineering Data Folder showing construction, 
advantages, capacities and range of sizes available. 


Mail Coupon for Engineering Data: — 


ORANGE ROLLER BEARING CC., INC. MD i 
ORANGE, NEW JERSEY 


JJ Please send me Engineering Data on new Cage Type ff 








| Needle Bearings. 

POBMOs < coacccccedoeccsovessoo THe. ccccccccee A 
Company........- p0Sd ews eeeceabesoeeeseses ° me | 
Ce SPPPET ETE, i italia ta ell aaa oe 
City..... we eececenncedesocepodees cOMetecnee 66 









Macuine Desicn—August, 1947 91 











"RAISED-LAY” 


The NEW material for 
Electrical Bar Contacts 



















This new material consists of one or more strips of precious metal 
bonded to the base metal in the form of a ridge or bar. 

This new method of lamination provides a great advantage to 
manufacturers of many contact assemblies, in that an arm or leaf 
can be blanked out with the contact already attached. The precious- 
metal ridge constitutes a bar-shaped contact. 

By specifying the width and height of the precious-metal strip, 
any electrical current requirements can be met. Costly assembly 
operations are reduced to blanking costs. The precious metal that 
was wasted in the shank of a rivet can be saved. 

We have standardized on a number of strip widths and thick- 
nesses for both single, double and double-double combinations in 
“Raised-Lay.” We are also prepared to furnish contact material in 
the form of “Inlay,” “Edgelay,” and “Overlay.” In addition to 
supplying these materials, we offer a blanking service to your 
specifications. 


Your inquiries are cordially invited. 


*Patents applied for covering both the 
material and the method of manufacture. 

























| “MAKEPEACE ¢ COMPANY 
"Main Office and Plant, ATTLEBORO, MASSACHUSETTS 
: Office, 30 Church St. Chicago Office, 55 East Washington St. 
























LAMINATED PRECIOUS‘ METALS 
SHEET * WIRE ¢ TUBING 
FABRICATED PARTS AND ASSEMBLIES 
BAR CONTACT MATERIAL 
PRECIOUS METAL SOLDERS 
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USG HELPS YOU SELECT GAUGES 


From the World’s Largest Family of Instruments 


ie 
Pe 


# 
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SUPERGAUGE ULTRAGAUGE o 
*s, An instrument of test gauge accu- A superior quality gauge of top-most ac- a 
, racy, designed for many years of curacy and durability, designed espe- | 
% service in heavy-duty indus- cially for chemical and oil refinery ¢ 
4 trial installations. Withst applications. Furnished in 4%”, ¢ 
. excessive vibration and 6”, 84%", 12” and 16” dial sizes ¢ 
ss pulsation and provides . .. from vacuum up to ¢° 
*. a safe positive check 100,000 pounds per square ,% 
*s, on process control. inch pressures. o 
* if 
% ¢ 
% ff 
x 
REFRIGERATION GAUGE 
ALL-PURPOSE PRESSURE GAUGE / parapets 


i Important features include: adjustable 
ee hub pointer, broad easy-to-read lu- 
minous dial, removable screw check. 
Low side gauge has 1” and 1 Ib. 

: ; : graduation and is protected to 200 
i Borge Pig te Ibs. overpressure. Also available 
x : : 4 ‘ with external calibrator and re- 
tarded movement. 


An economically priced pressure gauge 
manufactured to commercial accuracy. 
It has a phosphor bronze bourdon 
tube and a corrosion-resistant move- 
ment. It’s smart in appearance and 
dependable in performance. 


en DD Ree 
Sees SSS SSeS SSeS ee Bese eeeee z 


HYDRAULIC GAUGE 


A gauge built to give continuing 
and accurate measurement of 
hydraulic pressures. The ex- 
tra heavy-duty movement is 
designed to withstand the 
severe shocks and rugged 


CHEMICAL GAUGE 
Clean-Out Type 
Designed for service in chem- 
ical and processing plants for 
use on heavy viscous fluids 
that tend to clog. Supplied with 
precious metal diaphragms and 








: a *, service required of gauges 
assemblies for highly corro- mg ® when tnetalled on hy- 
sive chemical application. ae ba a BRE ve presses Fess 
Diaphragm is easily re- a er es *S. Diesel engines. 
moved for cleaning. / — a : 
de *s 
‘ 
é ¢ BOILER GAUGE WELDING GAUGE ‘se 
a For use on hot wa‘er heat- This well designed gauge Ye 
oe ing systems. Indicates on incorporates the safety blow- “&, 
- one dial: water temperature, out features in the low as 7 
yf head of water above gauge and well as the high pressures. It is > 
Pa pressure in system. Rugged con- especially designed to withstand ~~ 
Ps struction with easy-to-read dial. rugged handling. It is a tough % tes 
Available in round or square case. gauge for a tough job. % Bee 








Get your copy of our 
New Folder describing 
many USG Products. 





UNITED STATES GAUGE 


DIVISION OF AMERICAN MACHINE AND METALS, INC. 
SELLERSVILLE 23, PA. 


Without obligation or cost please send me a copy 
of your new helpful folder. 


Me ith 
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actually strengthened. 


machine. 


Approved by Underwriters’ Laboratories 
for all hazardous gases and liquids. 





H* YOUR DESIGN THINKING shied away from light 
wall tubing applications when vibration and 
high pressure were present? It needn’t if you specify 
Superseal fittings. The Jaeger Mfg. Co. tested these 
flared tube fittings exhaustively. One of the tests 
was on a gasoline engine driven compressor, which 
was run at full throttle for six hours at 600 p.s.i. 


GRINNELL COMPANY, INC, 
Executive Offices: Providence 1, R. I. 


Branches and Warehouses 


Kansas City 16, Mo. Philadelphia 34, Pa. 
Los Angeles 13, Cal. Sacremento 14, Cal. 


Atlanta 2, Ga. 
Charlotte 1, N. C. 


Chicago 9, Ill. Milwaukee 3, Wis. St. Louis 10, Mo. 
Cleveland 14, O. Minneapolis 15, Minn. St. Paul, Minn. 
Cranston 7, R. I. New York 17, N. Y. San Francisco 7, Cal, 
Houston 1, Tex. Oakland 7, Cal. Seattle 1, Wash. 


LEAKPROOF JOINTS FOR LIGHT WALL TUBING 


%* Long, smooth 10° flare provides greater seal-. 
ing surface. No shearing action; tubing is 


% Only single flare needed for any tubing. 
% Up to 2000 fiares a day on inexpensive flaring ° 


Supeacal FLARED TUBE FITTINGS 


















They were convinced that Superseal fittings make a 
leakproof joint unaffected by vibration, perform 
entirely satisfactorily with welded steel tubing using 
only a single flare. As a result, Jaeger now standard- 
izes on Superseal fittings for 4 compressor sizes. 
Investigate Superseal fittings. Write for new Cata- 
log 4-R, “Grinnell Superseal Flared Tube Fittings”. 


WHENEVER PIPING IS INVOLVED 











MacuinE Desicn—August, 1947 

















Ma 











Texrope V/ UAB Speed Drive 
... the practical way to get 


Accurate Speed Control 





@ To regulate a machine tool to suit varia- 
tions in job, material, or individual workman 
@ To control the volume of air from heat- 
ing and ventilating fans 

@ To vary the speed of a pump, spinning 
frame, conveyor, rock crusher or grinding 
wheel 

@ Wherever the ability to change operat- 
ing speeds at will can add to efficiency, 
output or economy — 


Install Texrope Variable Speed Drives! 


These flexible drives use economical con- 
stant speed motors, They provide infinite 
speed variations within their ranges — 
quickly, easily, accurately. 
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Vari-Pitch sheaves using A, B, C, D or 
E belts are available for stationary or mo- 
tion control, with range up to 25% per 
sheave; Vari-Pitch sheaves using Q or R 
wide belts allow variations up to 100%; 
Vari-Pitch speed changers permit ranges 
up to 375%. There are types and sizes to 
suit all needs, from fractional to 300 hp! 


Texrope offers the most complete line 
of variable speed drives made... engi- 
neered and built by Allis-Chalmers, orig- 
inator of the multiple V-belt drive. See 
Sweet’s Catalog, or call your nearby A-C 
office or ‘dealer for Bulletin 20B6051G. 


ALLIs-CHALMERS, MILWAUKEE 1, WIs. 
A 2200 








TEXROPE 
.. Greatest 


Name in 
V-Belt Drives 


“Super 7” V-BELTS 
Five Types — Sizes 
to suit every power 
transmission job, 





Texsteel, Texdrive, 
“Magic-Grip” 
— sheaves in a full 
range of sizes, 

grooves. 





“Vari-Pitch” 
SHEAVES 
Exact variations in 


speed, stationery or 
motion control. 





CHANGERS 
Speed variations up 
to 375% at the turn 
of a crank, 





ENGINEERING 
Finest V-Belt engi- 
neering talent in 
world—at your call. 





TEXROPE “Super 
7” V-Belts result 
from the cooperative 
research of two bn 
companies — Allis- 
pos and B, F, 
Goodrich. They are 
sold only by A-C. 
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A CENTURY 
OF SERVICE 
to Industry 
THAT MADE 


America Great 
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| Sound Foundation 








- THREE BASIC TYPE ‘‘T’’ MODELS... The T-110 shown at 
far left has a rugged pressed steel base and is cushioned in 
generous rubber pads. Shown next to this, without a base, 
is the T-123. Both of these models are provided with Air- 
Stream enclosed fan cooling and can be used for general duty 
up to 1/30th horsepower. For fan duty they handle 1/25th 
horsepower loads. To the right of the T-123 is the T-121 built 
with exposed cooling fins. It provides up to 1/25th horsepower 


for fan applications where airflow is directly over Micromotor. 








i+ FOR ELECTRICALLY POWERED PRODUCTS 


Ke YP “T’ a. c. | 


MICROMOTORS 


AKE a good look at this sturdy 1/25th 
SL horsepower job. Don’t miss that husky 
frame. Check the precision construction 
of its famous Flush-Weld rotor. Measure 
off the solid footing provided by large bear- 
ings spaced 314” overall. 


You'll find this fine Redmond Micromotor 
retaining accurate alignment throughout 
thousands of hours of steady service. You'll 
find it well suited for tough use on full 
rated loads. 


Here is sound engineering. Redmond Type 
‘*T’? Micromotors are products of more 
than 20 years of specialized experience in 
the building of 20,000,000 low range frac- 
tional horsepower motors. 


Build your motor-powered products on a 
sound foundation. If it’s a twenty-fifth 
horsepower you need, check the fine Type 
‘*T’? Micromotors. Other Redmond A.C. 
Micromotors are made in sizes from 1/150th 
up to 1/15th horsepower. 








Kedmond COMPANY, INC. 


Main Offices 


OWOSSO, MICHIGAN, U. S.A. 


se 


Redmond facilities include 2500 employees 
and more than 5 acres of floor area. 
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MORE MAGNETISM than possessed by any other 
alloy practical for use in motors and generators is 
carried by a new 35 per cent cobalt, 64 per cent 
iron and 1 per cent chromium alloy. Developed by 
Westinghouse and known as Hyperco, the ma- 
terial is tough enough to withstand intense vibra- 
tion and will make possible the design of equip- 
ment 10 per cent smaller and lighter. 


ELECTROPOLISHING solution for finishing 
stainless steel consists ‘of glycolic acid, sulfuric 
acid and water. Announced by the DuPont Co. 
The polishing solution remains liquid at room tem- 
perature. 


EXTRUDED TUBING of stainless, special steel 
and nickel alloys may be produced from a solid bil- 
let in only a few seconds during which time no 
change in temperature takes place. The only com- 
mercial high-temperature metal extrusion plant in 
the country is operated by the International Nickel 
Co. 


INDUCTION AND DIELECTRIC heating equip- 
ment manufacturers have formed a new section 
in NEMA to insure greater -benefits to the user 
of high-frequency heating equipment. 


CROSS-WIND landing wheels for transport 
planes,’ similaf* in’ design~ to those- developed for 
light planes, will have the maximum degree of 
caster that can be built into the wheels without 
modifying the structural design of a landing gear. 
One-strip fields will be practical because the land- 
ing gearcasters sufficiently to counteract the wind 
component at right angles to runway heading. 


MEASUREMENT of high vacuum is facilitated 
by two types of gage tubes developed by RCA. 


One is a thermocouple type with 
heat applied to two crossed wires 
of dissimilar metals. Temperature 
attained in the wires depends on 
the heat conductivity of the gas 
remaining in the vacuum and thus 
is a measure of the vacuum. The 
other is a “Pirani” type tube con- 
taining a fine filament connected to one arm of a 
Wheatsone bridge. As the heat conductivity of the 
gas changes with pressure, the temperature and re- 
sistance of the filament changes, unbalancing the 
Wheatsone_ bridge. 


ELECTRONIC METAL DETECTORS are being 
used to advantage for disclosing contaminations in 
foodstuffs in process of manufacture. When used 
as an inspection device they may light a lamp, sound 
a signal, stop a conveyor, mark the contaminated ma- 
terial, or deflect it into a chute for rejects. The de- 
vices also provide protection against machinery, die 
or mold damage. 


INSULATING MATERIAL, known as Santocel, 
produced by Monsanto consists of 6 per cent silica 
and 94 per cent air and is twice as efficient as 
common insulating materials. 


STEEL PRODUCTION of 80 million tons dur- 
ing the past 12 months is 15 milion tons higher than 
the best previous year when there was no war in- 
fluence at work, according to Walter S. Tower, presi- 
dent, American Iron and Steel Institute. 


NEW STANDARD, entitled “Limits and Fits for 
Engineering and Manufacturing” (American Stand- 
aid B 4.1-1947) is expected to serve as.a guide to 
machine designers in keeping to a minimum the 
various tools and gages required to produce and 


inspect~eylindrical -holes and shafts or other..com- ~ 


ponent parts with cylindrical external surfaces. In- 
cluded is a table of sizes for holes and shafts. 


CO-OPERATIVE RESEARCH and engineering 
between the petroleum and automotive industries 
will lead to greater fuel economy in motor vehicle 
operation. According to C. F. Kettering, high-com- 
pression engines giving from 33 to 40 per cent higher 
economy than today’s automobile engines have been 
in operation since last November. 
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NE of the chief trouble spots on a lathe 

has always been the ways. Constant car- 
riage travel wore out integral ways, shortened 
the life of the machine tool. And even re- 
placeable ways made of the costliest steels 
scuffed and scored. Result —poor quality 
of the machined product. 

One machine tool maker set out to find 
an answer. His search led him to The Timken 
Roller Bearing Company and 91140 —a 
remarkable graphitic alloy steel developed 
by Timken metallurgists. 





See us at the 


MACHINE TOOL SHOW 
; Machine tool ways of 91140 will 
be on display in our exhibit 


| Spaces 317-D and 317-H 














-- ctnd 


The presence of free graphite in its struc- 
ture, together with diamond-hard carbides, 
gives 91140 stubborn resistance to wear and 
a unique ability to retain lubricant. 

When the manufacturer tried 91140 
for his ways he could hardly believe the 
results. No scuffing or scoring. Easier action 
of the carriage. And such stubborn resistance 
to wear that today 9114 0 ways often outlast 
the useful life of the machine itself! 

And that’s not all! 91140 machines 25% 
to 30% faster. It offers uniform response 








YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


COPR. 1947 THE TIMKEN ROLLER BEARING COMPANY 
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to heat treatment. Yet the tool manufacturer 
found it far more economical than the steels 
formerly used. 

This is just one of many tough problems 
that can be stamped: “Solved—by Timken 
Alloy Steel.” It’s a record no other steel 
producer has equaled. 


If you have a steel problem, why not write 
Steel and Tube Division, The Timken 
Roller Bearing Company, Canton 6, Ohio. 
Tapered Roller Bearings, Alloy Steels and 
Seamless Tubing, Removable Rock Bits. 
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«the world’s greatest 
radio networks 


e+.most efficient 
office buildings 


partners in 


Ker 


Drafting, Reproduction, 
Surveying Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes. 


@ The habit of accuracy is so strong in engineers that drawings which are merely 
clearsand legible are not enough. Creative men want their drawings to look 
professional, not only in essentials, but in details. K & E has equipment that can 
help you in both endeavors...drawing instruments and materials so well conceived 
and precisely made that many engineers and draftsmen regard them as valued 
partners throughout their professional careers. 

For 78 years K & E products have been helping in this way to bridge the gap 
between thinking and doing, helping to make possible the tools, machines, 


+ 
appliances, construction projects, that mark our civilization. So widely is this true, 


it is self-evident that every engineering project of any magnitude has been 
completed with the help of K & E. Could you wish any surer guidance than this in 
the selection of your own “partners in creating’? 

, For faster, better lettering you will find a 


bd LEROY{ Lettering Set a tremendous help. 
creating 


With it you can produce a wide range of 
uniformity. Precision lettering need no longer be tedious. For full information 
write to your nearest K & E Distributor or to Keuffel & Esser Co., Hoboken, N. J. 


* & 
Reg. U. §, Pat. Off. ty 
ar a at® 


lettering styles and symbols with complete 


em 
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... illustrates the key factors incident to any type 
high pressure, high-temperature vessel or enclosure 


By Charles A. Long 


Manager, Process Equipment Division 
Struthers Wells Corp. 
Titusville, Pa. 


ENERALLY speaking, the term “autoclave” commonly 
(; includes a large group of pressure vessels employed 

both in the industrial field and in the realm of re- 
search. A strict interpretation of the word autoclave, how- 
ever, would define it as a heated pressure vessel for carrying 
out chemical reactions, involving the use of liquids, vapor 
pressure from which is developed by rise in operating temper- 
ature. This article will cover particularly the design of high- 
pressure laboratory autoclaves, Fig. 1, and, generally, larger 
units required for actual industrial application along with the 
various design problems incident to satisfactory and safe oper- 
ation. Parallel problems encountered in the design of other 
machines subject to high pressure, high temperature and chem- 
icals will be readily recognized. 

GENERAL REQUIREMENTS: Fabrication of pressure equip- 
ment in the United States is governed by the rules of the 
ASME code. In some states where these requirements are 
not mandatery, it is desirable to build equipment according to 
code rules as far as applicable and subject to approval and 
inspection by insurance company surveyors available for this 
service. Such inspection and supervision of fabrication permits 
insurance coverage and protection for the user. However, the 
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Fig. 1—Pilot plant autoclave designed for handling 
process liquids at high pressures and temperatures 
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ASME code covers pressure vessels for working pressures 
up to 3000 psi only. Vessels exceeding this * pressure 
cannot be code stamped, but should be fabricated as close- 
ly as possible to the code rules. 

Desicn Locic: For calculation of wall and head thick- 
nesses of pressure vessels, conventional ASME code 
formulas are applicable, except when the wall thickness 
beccmes greater than one-half the radius of the vessel, 
in which case the Lame formula most generally used for 
heavy-wall vessels would apply.. These formulas are 
readily available in code and pressure vessel handbooks. 


Safety Factor Based on Practical Limitations 


A safety factor of five usually is used to determine 
the working stress, but when pressures greatly exceed 
8000 psi it is necessary to reduce this safety factor gov- 
erning the permissible working stresses. Application of 
the Lame formula in designing an 8-inch diameter vessel 
(operating pressure 10,000 psi, safety factor of five, 
and working stress 14,000 psi) for instance, produces 
a wall thickness that is excessive. Even an_ infinitely 
heavy wall will not prevent a vessel from failing if the 
internal pressure is greater than the ultimate strength of 
the material. Consequently, to provide a practical wall 
thickness, higher working stresses must be 
employed and it is permissible to reduce the 
allowable safety factor. As design pressure 
rises, the factor can be reduced to four or 
three and, with high pressures over 25,000 
psi, it may be necessary to reduce to two. 
Such low values involve other considerations 
such as the particular method of hydrostatic 
testing, the ‘use of autofrettaging and other 
precautions covered elsewhere in this article. 

Where welded construction is to be used, 
the highest class of welding covered by U68 
rules of the ASME code should be specified. 
This requires stress relief and x-ray of all 
welded seams to assure perfect joints. In such 
construction, the low-tensile steels suitable for 
welding must be used, which naturally limits 
the allowable working stress for design. 

Seamless vessels, being forged, may utilize 
high-tensile alloy steels since no welding is 
involved. These should be made from ingots 
or billets with a reduction of about three to 
one to assure quality results and proper prep- 
aration of the steel. Necessary heat treatment 
is determined by the particular equipment 
application and governed by the alloy steel 
selected. High-tensile values may thus be 
obtained to permit the higher working stresses 
necessary in the operation of the high-pres- 
sure vessels. 

The autofrettaging process of preparing 
forged vessels for high-pressure work over 
40,000 psi was developed a number of years 
ago to improve the quality and service life 


Fig. 2—Right—self-sealing closure for pressure 
vessels utilizes internal pressure to load the seal 
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of gon barrels particulaly and consists essentially of 
applying hydrostatic pressures of from 40,000 to 100,000 
psi to the interior. By this system the steel of the forging 
is stressed beyond its elastic limit so that a permanent 
growth in size results. Indicators are used to observe 
carefully and record this stretch by micrometer readings 
during the test. Any indication of stretch beyond prede- 
termined values would indicate defective steel and th. re- 
fore would be dangerous under such pressure. 

A smail allowance of metal is made in the bore so that 
after testing, the vessel can be finish ground to the finz] 
dimensions. This method of cold working the vessel 
bore increases the proportional limit and tensile strength 
of the metal, the change being greatest at the bore and 
decreasing to the outside of the vessel wall. A_ heat 
treatment or soaking is given before final machining. 

There is some use and application of high-pressure 
bodies made of cast steels, including carbon steels and 
corrosion-resistant steels such as stainless, chrome, etc. 
They are generally avoided in the higher pressure ranges, 
however, particularly because of casting defects which 
often occur, requiring replacement and therefore addi- 
tional cost. Castings of Hastelloy alloys often are desirable 
and have been successfully used for certain problems of 
corrosion resistance. Sometimes it is economical to provide 
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a combination of several forgings welded to- 
gether or a combination of castings, forgings 
and _ plate. 

In designing enclosures for the higher pres- 
sures and temperatures, metal seals must be 
employed as a general rule. Dimensional ac- 
curacy is highly important therefore and toler- 
ances must be carefully determined. Sharp 
corners must be eliminated and change in size 
of section must be gradual to distribute stress 
as evenly as possible. 

Pressure vessel design for temperatures above 
650 F naturally must take into account the 
creep characteristics of the metal used. Gen- 
erally speaking, cresp may be neglected with 
operating temperatures under 650F. Above 
this temperature, lower working stresses must 
be used. It is common practice to build a 
vessel for working pressure of 10,000 psi at 
650F maximum and provide a tabulation of 
working pressures at higher temperatures in 
increments of, say, 50 or 100 degrees. Thus 
at 800 degrees the same vessel can be used 
with a reduced maximum operating pressure. 
It naturally follows that a vessel can be de- 
signed for a definite pressure and temper- 
ature required. It is advisable to limit the 
creep to 1 per cent for 10,000 hours opera- 
tion. There. is available published creep data 
on most of the usable steels. For autoclave 
operation at the higher temperatures, measure- 
ments must be taken periodically to determine 
what enlargement of the vessel is actually 
taking place. Such measurements may also in- 
dicate erosion or corrosion, but in any case 
the result is the same and the vessel may be- 
ccme unsafe for full maximum working pres- 
sure although it would be usable at lower 
operating pressures. 


Materials Must Be Carefully Chosen 


Hydrogen absorption, embrittlement and de- 
carburization result with many steels at high 
pressures when equipment is used to handle 
certain chemicals and gasses. Loss in tensile 
strength may be very great and jeopardize 
the safety of the vessel in a short time. Suit- 
able steels such as chrome-vanadium alloys 
and those in the stainless group or variations of 
them must be carefully chosen to best suit 
the applicable pressure and temperature re- 
quirements. 

Thermal shock results from heating a cold 
vessel too rapidly or from the addition of 
cooling mediums. When the actual wall tem- 
perature differential is high, the stresses set 
up may add to the stress produced by the 
interior pressure, creating a total value con- 
siderably higher than the original calculations 
which must be considered in evaluating the 


Fig. 3—A 500-gallon production autoclave de- 
signed for 2000 psi operation at 650 F 
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maximum working pressure. The tendency is to restrict 
such temperature differentials in thick-walled vessels and 
when heat, either electric or vapor, is applied to the out- 
side, it is good practice to limit the temperature rise per 
hour to a safe low value to avoid this condition. 

In the design of pressure vessels involving the use 
of different metals, such as one having an alloy-steel body 
lined for corrosion resistance with stainless, nickel or 
Monel, the different coefficients of expansion must be 
taken into consideration. For the purpose of heat trans- 
fer it is customary to shrink or press this liner in place. 
Construction is further complicated by the use of closure 
parts with different expansion factors. An 18-8 stainless 
steel, for instance, has about 50 per cent more expansion 
than does carbon steel. Nickel, Monel, etc., are between 
these limits, but still must be evaluated. Such combina- 
tions ate used, but careful consideration must be given 
to tolerances to provide proper clearances for expansion 
at necessary points. Again, size is a determining factor, 
as greater size naturally increases the resulting dimen- 
sional expansion. Size may determine the type of closure 
used as well as many factors of the general design. For 
example, if dissimilar metals are welded the size will de- 
termine the position and type of the weld. When there 
is a choice of several metals which will be equally resistant 
and satisfactory for use, the designer has some leeway 
in avoiding troubles due to temperature expansion. 

Expansion which, if exceeded, will cause damage often 
limits the operating temperature of a vessel. To avoid 
these conflicting expansion values, it may be necessary to 





Fig. 4—Below—Three autoclave designs for 5000, 10,000 
and 15,000 psi service at 650 F 
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eliminate linings and use a solid metal construction of the 
désired corrosion resisting metal. 

PREssurE CLosureEs: In the low and medium range of 
pressures it is common to use bolted flange construction. 
There are definite limitations when the size and pressure 
are determined as the bolts may become excessively cum- 
bersome and even impossible to design. Gasket materials 
determined ‘by corrosive conditions may involve excessive 
bolt pressures, further complicating this type of design. 

The screwed type of closure is not so limited and will 
cover a wide variety of pressures, although limited to rel- 
atively small diameters. Numerous seals have been de- 
signed including metallic and semimetallic gaskets of 
many types. In Fig. 2 is illustrated a screw type of 
closure utilizing a “V” metallic seal of the self sealing type. 
The closure is made by screwing down the large nut, 
making the gaskets seal against the inside of the vessel, 
while by means of an additional top nut or bolts as the 
case may be, the cover is pulled upward against the in- 
side of the metal gasket to seal the interior by forcing 
the cover upward. It is only necessary to make the 
original closure sufficiently tight to hold low pressure; 
build-up of pressure within the vessel further forces the 
cover upward making the seal even tighter. This design 
however, requires precision machine work to seal the 
vessel satisfactorily at the low pressure. 


Screwed Closure Widely Used 


High pressure within the vessel causes the upper nut 
to loosen and it must therefore not be tightened while 
under pressure or it would be difficult to open the closure 
after -pressure is released. Typical adaptations of the 
construction discussed in the foregoing are shown in 
Figs. 1, 3 and 4. In Fig. 3 is a 500-gallon production auto- 
clave for 2000-psi working pressure at 650F maximum. 
Laboratory and pilot plant autoclaves with % to 25 gallon 
capacities, Fig. 4, have common ratings of 5000, 10,000 
and 15,000 psi at 650F. 

VALVEs AND Firtincs: As with most high-pressure 
equipment, valves and fittings are necessaty auxiliaries and 
in some cases are difficult to obtain commercially. in the 
sizes and pressures desired. Stainless steels such as type 
316 are generally adaptable. Heavy-wall seamless tubing 
is used in the smaller sizes for high-pressure piping and 
stainless tubing, %-inch OD by %-inch ID, may be used 
up to 15,000 psi. Other sizes using an OD to ID ratio of 
8 to 1 would be suitable. Cold-drawn stainless and alloy- 
steel tubing with a diameter ratio of 4 to 1 is usable for 
pressures to 25,000 psi. The most successful connections 
are of the tapered cone end type with the seal made by 
tightening a nut over a ferrule using a left-hand thread 
on the outside of the pipe itself. 

Use AND Protection: It is realized that consideration 
given the many factors covered in this article may make 
it appear complicated, but it is imperative to cover as many 
of these points as is necessary in dealing with high-pres- 
sure work. Any high pressure is dangerous and the higher 
the pressure the more dangerous the operation of the 
equipment becomes. Practically all operations involve 
gasses under high pressure which naturally, because of 
their explosive effect, require more consideration and 
care than would be necessary on straight hydrostatic oper- 
ation. Explosionproof electrical equipment is a necessity. 
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‘QV. system utilizing two mirrors to “bend” the light 
after entering the lens in the world’s largest aerial camera, 
below, enabled the designers to reduce the overall size of the 
camera to a 4-foot height and 5-foot width. If standard design 
procedures had been followed the camera would have reached 
the impractical height of 10 feet. Known as the Army Air Forces’ 
K-30, the camera contains a 100-inch focal length, 10-inch diam- 
eter lens for aerial photography at 50,000 feet. The light enters 
the lens, is reflected from the first mirror to the second, and then 
to the film, completing the 100-inch path in a comparatively com- 
pact figure “4’’ pattern as shown in the diagram at right. 

‘To combat cold weather conditions at extreme altitudes, the 
camera is equipped with an interior hot-air circulating system, 
thermostatically controlled, and a large electrically heated blank- 
et which fits over the entire outside of the camera and lens bar- 
rel. In operation, the camera's 
focal-plane shutter has speeds 
of 1/100, 1/200 and 1/400-sec- 
second. 


Energy dissipators of the 
eddy-current type, shown at 
top of next page mounted on 
the driveshaft of a trailer truck 
and in sectional view, have 
proved a valuable adjunct to 
wheel brakes for safe transpor- 
tation of motor freight. De- 
signed by the Warner Electric 
Brake Moamnufacturing Co., the 
dissipator provides its own air 
circulation for dissipation of 
energy, as heat, direct to the 
atmosphere. The housing en- 
closes a V-belt drive to a gen- 
erator which excites the unit. 
Speed at which the unit cuts in 
is controlled by a control knob. 
After the dissipator cuts in, its 
torque rises rapidly as the 
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speed increases to a limit established by 
a voltage regulator to prevent burning 
out the system. A switch on the acceler- 
ator pedal is closed when the pedal is 
completely released and is opened by a 
mere touch on the pedal. 

A similar switch on the brake pedal 
closes when the pedal is touched and the 
dissipator cuts in regardless of where 
the control knob is set. When the dissi- 
pator cuts in due to release of the ac- 
celerator pedal it cuts out again when 
the unit slows down to a speed slightly 
below that at which it cut in. When the 
brake pedal is touched and held, how- 
ever, the unit cuts in and continues to 
operate at approximately full torque un- 
til the vehicle has slowed down below 14 
miles:an hour, then it dies out gradually 
as the speed decreases further. More 
pressure on the brake pedal brings the 
. wheel brakes into action. 

Estimations based on test runs indicate 
that, with the use of a dissipator, wheel- 
brake lining life should be about 200,- 
000 miles. Gain in schedule speed as 
well as safer operation also result. 














All-crystalline porcelains, having excep- 
tional mechanical and dielectric strength at tem- 
peratures extending up to 2000 F, have been de- 
veloced at the National Bureau of Standards. 
Particularly adaptable to applications having sus- 
tained loads at elevated temperatures, the com- 
position of these new porcelains is characterized 
by the absence of silica. Such materials as alum- 
ina, beryllia, zirconia, thoria, and minor additions 
of other metallic oxides are employed. A de- 
cided advantage of ceramic materials, if other 
properties are satisfactory, is their low density as 
compared with- the high-temperature metallic 
alloys. Shown at left is a test specimen, with 
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test adapters made of the same material. 
Six types of composition have been tested 
and all proved highly resistant to defor- 
mation or creep at temperatures up to 
1800 F for long periods of time. A typical 
specimen, for example, showed an elon- 
gation of 0.23 per cent after a total of 2600 
hours during which the applied stress 
ranged from 9000 to 14,000 psi. At tem- 
peratures of 1900 and higher, however, 
the tendency to creep is more pronounced 
and appreciably lower stresses produce a 
creep rate measurable by the hour. 


Water-jet edge trimmer, known as 
a “squirt”, shown at right, installed on a 
Fourdrinier paper machine at a West Vir- 
ginia Pulp and Paper Co. plant is perhaps 
the sole method used in the industry for 
trimming the deckle edge of paper. Water pres- 
sure between 80 and 100 psi is employed, depend- 
ing on the weight of the paper stock being proc- 
essed, the size of the jet varying from 1/32 to 1/16- 
inch in diameter. At the stage of the process where 
the jet is used the pulp mixture on the moving wire 
is about 85 to 88 per cent water. To trim a clean 
edge on kraft or heavier types of paper two jet 
trimmers in series are used, one on each side of 





In the system, developed by the Gasflux Co., flux 
is fed into the fuel gas line to prevent the formation 
of oxide and soot on the wire. The fluxing ingredi- 
ents are carried in solution in a highly volatile and 
inflammable liquid in a fluxing unit. A regulating 
and bypass valve permits operation with any de- 
sired amount of flux. In the unit a cotton wick is 
kept saturated with the solution so that the fuel gas 
passing through picks up the flux in vapor form 


the machine. 


Flame stripping of insulation from 


enamel-coated wire as shown in the illustra- 
tion below simultaneously trims the wire to 
length and, in removing the insulation, 
leaves the wire sufficiently clean for tinning. 















The first makes a partial trim and 
the other follows with a clean trim. Extremely clean 
water is required to avoid clogging the jets. 
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and delivers it to the torch. 


Metallic rectifiers, such as selenium or copper- 
oxide, prove practical for converting alternating cur- 
rent to direct current for operating constant-speed or ad- 
justable-speed motors. Laboratory tests coupled with ac- 
tual operating experience at the Buffalo plant of Westing- 
house Electric Corp. show that, for the range of motor sizes 
between 1 and 15 horsepower, the cost is less than that 
for a motor-generator set, efficiency is higher, regulation is 
essentially the same, commutation is not adversely affected, 
mounting is simplified, and maintenance is facilitated. 

Typical performance curves for selenium-cell rectifiers 
for operating an ad- 
justable-speed dc mo- 
tor are shown at right. 
The lower efficiency of 
the fan-cooled unit is 
due to the losses of the 
fan and the higher load 
per rectifier cell. 

Simplification of the 
control is possible by 
taking advantage of 
the natural internal re- 
sistance of the rectifier. 
In sizes under 7}/, 


Effic.-self cooled 


ic.-fan cooled 


Efficiency ond Power Factor 
N 
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horsepower it is possible to dispense entirely 
with the dc control and retain only the field 
rheostat. 

Shown below is a selenium-cell rectifier ap- 
plied to a grinder for supplying direct current 
to the work drive motor. A simple safety switch 
or magnetic breaker can be installed in the ac 
line for starting and stopping the motor as it is 
possible to line start the motor through the rec- 





tifier even when the shunt-field rheostat is set 
to give a speed of four times the base or full- 
field speed. 

In cases where dynamic braking or revers- 
ing is required, a similar simplification of con- 


trol is possible. This consists of omitting the 
fluttering relay on the shunt field, as well 
-as the starting resistance and all the relays and 
contactors associated with the starting resist- 
ance. 


Hydraulic seal on the sliding door of the 
Baker Perkins Inc. dough mixing machine, 
shown at right with the door half open, proved 
to be the answer to a vexing problem. In or- 
der to keep the bottom and sides of the door 
water-tight, various types of gaskets placed in- 
to a groove milled into the face of the mixer 
bowl were tried without success. If the gasket 
was pressed tightly enough against the door 
to be water-tight the gasketing would wear 
and tear. If the pressure was reduced to a 
point where reasonable gasket wear could be 
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expected the door would leak. Then it was realized that 
the only solution would be to release the pressure on 
the gasket while the door was moving. Various means 
of increasing the distance between the door and bowl 
while the door was moving were tried but all proved 
complicated and costly. 

Finally it was decided that it would be simpler to move 
the gasket rather than the door. This was accomplished 
by using a Neoprene tubing of approximately rectan- 
gular cross section placed in the groove provided in the 
face of the mixer. The tubing is connected to a source 
of hydraulic pressure, for instance the city water sup- 
ply. By means of a 3-way solenoid valve the water pres- 
sure is applied to the tubing when the door motor is de- 
energized and relieved when the motor is energized. In 
this way the tubing expands to provide a water-tight 
joint when the door is closed. 

Arrangement of the tubing is illustrated in the pho- 
tograph below with the door removed. The tubing be- 
tween the solenoid valve and the groove is taped to 
reinforce it against excessive pressure. The opposite end 
is equipped with a petcock drain to bleed air from 
the system. Due to the fact that air is compressible, re- 
lease of the gasket would be retarded, whereas hydraulic 
pressure is practically instantaneously released. 
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By David F. Welch 
Member of faculty 
California Institute of Technology 
and Industrial Designer 


PPEARANCE has been a vital factor in design 
throughout the ages. For thousands of years 
craftsmen and skilled artisans were trained through 
long apprenticeships to do most of their own design. Com- 
plete familiarity with their materials, techniques and their 
markets enabled these men to achieve remarkable results 
in their work. 
Today we no longer have this intimate relationship 
among designer, producer and consumer. The contem- 
porary industrial designer in many cases is called upon to 





WITHIN THIS authoritative discussion of de- 
signing for improved appearance, the design- 
er will find much that will help him in the de- 
velopment of machines having greater sales 
appeal, plus increased utility at favorable cost 





bridge this gap in our economy. It is his part to incor- 
porate in the design all factors which will make a machine 
or product more attractive to the potential user. He is 
deeply conscious of proportional relationships in form and 
is an expert in fully utilizing the inherent beauty of ma- 
terials. His work is done in close co-operation with the 
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Fig. 1—Above—Typewriter design of 1373-74 is representa- 

tive of early attempts to beautify machines through the 

superficial use of ornamentation. Photo by W. W. Morris, 
courtesy of Popular Science Monthly 


machine designer, preferably from the earliest stages of 
the design conception. 

Competent industrial designers today are doing far 
more than merely styling or dressing up an engineer’s 
working models. They are actually bringing a thorough 
consideration of human elements and consumer prefer- 
ences into machine design. The following discussion will 
briefly trace the trends in appearance design throughout 
the machine age and attempt to indicate probable future 
trends in the ever-changing field of industrial design. 

In scme of the primitive tools and implements fashioned 
by prehistoric man are found early evidences of man’s 
appreciation of design. A study of these cbdjects reveals 
several fundamental factors just as pertinent in design to- 
day as they were thousands of years ago. For example, 
consider three stone axes which are assumed to have the 
same utility value relative to the cutting edge, balance 
and other functional qualities. One ax is rather crudely 
formed and has very little aesthetic appeal. The second 
ax, no more functional than the first, is a beautifully 
proportioned, polished piece of obsidian and a true work 
of art. The third, still no more functional nor beautiful 
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Fig. 2--Above—Mimeograph machine before 
redesigning for improved appecrance. Panel 
design is confused and many moving ports are 
exposed, giving a general aspect of forbidding 
complexity. See Fig. 3 for redesign 


Fig. 3—Right—Mimeograph machine of Fig. 2 
after redesign by Walter Dorwin Teague in 
collaboration with engineers of A. B. Dick Co. 
Overall symmetry and balance, plus simplified, 
grouped controls, invites easy mastery 








than the second ax, is covered with richly textured carvings. 
. This simple illustration shows how one tool, implement, machine, 
or product may function just as well as another and yet not possess 
nearly the same degree of aesthetic value or visual appeal. It might 
also be concluded that superficial ornamentation is not a requisite. 
Finally, it is observed in the case of the carved ax that even early 
man felt a desire to add ornamentation to an already beautiful func- 
tional form. These observations serve to demonstrate the fact that 
ornementation or surface treatment can only enhance the beauty of 
an ob‘ect when the design is carefully integrated into the surfaces 
of the fcrm to emphasize the basic form rather than to focus on the 
ornamentation. Fig. 1 shows an early attempt to beautify a machine 
through the superficial use of ornamentation. 





Fig. 4—Below—True streamlining without sacrifice of accessibility is 
exemplified by Missouri Pacific “Eagle” train and locomotive. Interior 
design and exterior styling are by Raymond Loewy Associates 
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Fig. 5—Right—Slightly convex surfaces of this giant wet 
electric cooler designed by Raymond Loewy Associates, 
not only enhance appearance, but also strengthen structure 


At the beginning of the machine age, little thought was 
given to the appearance of machines or their finished 
products. When the need of considering apnearance in 
design finally was recognized the professional artist was 
called upon to do the job. His first app:oach was to ap- 
ply period ornamentation, which of course produced most 
incongruous results. The early 19th century beam engine 
with structural supports designed to look like classical 
columns is an excellent example of this stage. 

One of the earliest organized effcrts toward utilizing the 
aesthetic possibilities in new materials and mass nrodrc- 
tion methods was made by a progressive group of artists, 
architects and craftsmen at the Bauhaus Scaool in Weimar, 
Germany, founded in 1918. The first tubular furniture 
and so called “modern” lighting fixtures were designed 
and fabricated in quantities by this group. 

America did not feel the influence of this group to any 
extent until the middle twenties when a few manufacturers 
began to call in artists, sculptors and stage designers to 
help them improve the appearance of their products. From 


Fig. 6—Right—Turret lathe before styling has superfluity 
of exposed mechanism, givirg impression of extreme com- 
plexity and difficulty of operation. (See Fig. 7) 


this phase, the profession of industrial design developed 
rapidly and today we find a number from this original 
group as leaders in the field. 

In many examples of products designed in the 1920's 
and early 1930’s there seemed to be a pronounced ten- 
dency toward pure geometrical simplification of form. 
Most of these designs emphasized the interesting use of 
the qualities and textures of the basic materials being 
employed. Much of the earlier work done at the Bauhaus 
and work done in the field of architecture by the inter- 
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Fig. 7—Below--Turret lathe of Fig. 6 after styling by 

J. M. Little and Associates gives impression of reliable 

sturdiness and impels operator assurance. Improved de- 

sign and locction of controls permit easy identification. 

Operational charts, data plates and gages have been or- 
ganized for quick, easy reference 











nationalists was reflected in this phase of industrial design. 

The next step was toward a further logical simplifica- 
tion of form in machine and product design with a much 
more practical view of the manufacturing problems. This 
phase marked the beginning of a definite trend toward 
grouping and housing various previously exposed elements 
which had been difficult to keep clean and often were a 
source of danger. An excellent “before and after” exemplli- 
fication of improved appearance and utility through judi- 
cious grouping and housing of components is shown in 


Figs. 2 and 3. 


Streamlining Enters the Picture 


During the early 1930’s new developments in the field 
of hydrodynamics and the applications of these to aircraft 
design attracted wide attention. A few designers started 
a trend toward streamlining airplanes, automobiles, trains 
and ships with the aims of cutting down wind resistance 
and simplifying form. The original idea became so popu- 
lar and so misused that even immobile objects such as 
radios and electric irons were soon being “streamlined” 
to the point of appearing ludicrous. The term stream- 
lining originating in this period of pseudo-streamlining is 
unfortunately still misused by many persons in referring 
to any simplification of form in the design of a machine 
or product. True streamlining plus functional styling is 
illustrated by the modern train. shown in Fig. 4. 

Another trend in styling during the 1930’s was the ex- 
tensive use c: wrinkle finishes, chromium strip and bands 
of lines encompassing an object. Wrinkle finishes provided 
a very satisfactory solution to the problem of filling small 
surface imperfections on castings and helped eliminate 





Fig. 8—Keys of this adding machine have sides finished 
in color which contrasts with tops to emphasize depressed 
keys. The inset pedestal base provides grip for lifting and 
also gives effect of lightness. Designed by Industrial De- 
sign Associates in coniunction with engineers of National 
Machine Co. (Ellinwood Industries) 
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some of the reflected glare from smooth or polished sur- 
faces, which was highly desirable in certain products. They 
also provided an inexpensive yet attractive textured sur- 
face which offered interesting aesthetic possibilities but 
had the one disadvantage of collecting dust. Chromium 
strip, when carefully integrated into the design, made a 
very successful cover for unsightly joints between vari- 
ous subassemblies in a machine. Again, it soon was be- 
ing used excessively with the main purpose of dressing 
up a machine and often was applied without really good 
taste. 

Perhaps the most frequently used motif was the band 
of parallel lines running around the surface of a product. 
When used correctly by the designer they may provide 
extra strength and help prevent warping or distortion in 
relatively large flat areas of a casting, plastics molding or 
sheet metal part. At the same time they may help to unify 
the basic design. These bands, wrinkle finishes, chrome 
strip and pseudo-streamline forms have been accepted by 
many as symbols of industrial design and their use greatly 
abused by the untrained designer. 

Two other important trends originating in prewar de- 
signs are slightly convex surfaces used in contrast to a 
plane surface, Fig. 5, and the subtle V-ridge used to re- 
lieve the monotony in a large surface area. Both of 
these treatments also have the advantage of a slight stif- 
fening effect in large expanses of sheet metal and are 
being utilized nicely in some of our postwar product 
designs. Nearly every new trend in design can be traced 
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Fig. 9—Clean lines and well-balanced proportioning are 
exemplified by outboard motor styled by Francesco Collura 
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Fig. 9—Tractor and hay press designed by Henry Dreyfuss 
in collaboration with engineers of John Deere and Co. key- 


notes simplicity and utility. Clean-cut appearance has 
been achieved without sacrifice of accessibility 


back to the work of some one designer or a single product 
in which the identifying features of this trend were partic- 
ularly well handled. 

During the war years tremendous strides were made in 
the development of new materials, new techniques and 
new facilities for production. Each of these factors will 
have a very definite effect on design. Critical shortages 
in certain materials made it necessary to substitute others 
or even to develop suitable new materials. In many cases 
these substitutes have proved more satisfactory than the 
originals. Strict regulation made it necessary to eliminate 
unessential frills such as superfluous chrome strip and pure 
ornamentation. Frorn the appearance standpoint the result 
was often a much cleaner design. Among the purely 
functional machines and instruments developed for the 
armed forces are many beautiful examples of effectively 
simple design. 


The Present Trend 


At the present time there seems to be a definite sales 
reaction against pure functional simplicity in some lines 
of consumer products. The consumer apparently is de- 
sirous of more bright chrome, fancy engraved plastic name- 
plates and other items which have been missing for so 
long. There is no denying the sales value of these decora- 
tive features and the reaction against the simplicity of 
wartime products is a natural one, but one which some- 
times is overrated by the salesman. Fancy trim, if care- 
fully handled in the design, may enhance the beauty of 
the product. It does add to the cost without improving in 
any manner the utility of the product, yet it has been used 
many times to make a deluxe model out of a standard one. 

During the war the consumer was led to believe there 
would be many startling changes and advances made in 
the designs of postwar machines. It was with some disap- 
pointment that he viewed his long awaited new auto- 
mobiles, refrigerators, and other appliances. For the most 
part they are the same as prewar models. However, most 
of the larger manufacturers have new and improved de- 
signs ready for production. As more competition develops 
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these will begin to appear. Many are carefully designed 
for increased utility, easier maintenance, lower costs and 
maximum sales appeal. In the best of these designs ap- 
pearance will be an essential consideration, but always 
carefully related to functional improvements and lower 
manufacturing costs, Figs. 6 and 7. 

There is little doubt that in the future manufacturers 
will be calling on the consultant designer more frequent- 
ly. Some will also organize their own industrial design 
departments and train their machine designers to visualize 
preliminary designs in terms of appearance. A general un- 
derstanding of the factors to be considered in improving 





MANY MORE EXAMPLES of modern machine 
styling are presented in this month's edition of 
“Designs of the Month”, Pages 156 to 159. 





the appearance of a design will be invaluable to the pre- 
liminary designer of the future. Already we can perceive 
a trend toward a merger between the industrial designer 
and the architect, and undoubtedly we shall see a similar 
relationship developing between the industrial designer 
and the machine designer. 

It would be difficult if not impossible to predict with 
any degree of certainty specific trends in the appearance 
of our future designs. A study of the history of art and 
architecture clearly reveals the repetition of cyclic trends 
from extreme simplicity and purity of design at the be- 
ginning of an art period to the highly decorative, often 
superficial, treatment of the original basic forms in the 
last stages of the cycle. It is the generally accepted theory 
today that we are now emerging from a very confused 
period of eclecticism or mixed styles of the Victorian era 
and are in the process of developing a new set of standards 
for judging design and architecture. We are recognizing 
the necessity of establishing new forms based on maximum 
utility and additional safety at lower costs. We are placing 
emphasis on achieving beauty of design through simplifi- 
cation, careful study of proportional relationships and 
proper usage of materials, Figs. 8 and 9, rather than bv 
superficial application of traditional art forms, additional 

(Concluded on Page 190) 
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What's Behind Color Television? 


er he an system of color television developed 


by the RCA Princeton Laboratories utilizes three 

separate sets of radio signals for color transmissisn. 
Image being televised is passed through a series of filters 
which successively remove the red, blue and green ele- 
ments in the beam. The three images are then impressed 
on separate phototubes and transmitted on separate wave 
lengths. At the receiver, these three signals are fed in- 
dividually to three kinescope picture tubes arranged in a 
triangle. There, the electron beam strikes a coating of 
phosphor on the tube face and the televised image ap- 
pears. Since each tube is coated with a phosphor which 
glows in a color corresponding to that of the signal trans- 
mitted to it, a full-color image is produced by optically 
combining the three images in registration on a screen. 


Prior methods of color television have been built around 
monochromatic systems with added color apparatus. This 
consisted of color filters which revolved in front of the 
iconoscope (camera) tube. A similar three-color disk, 
placed in front of the kinescope and synchronized with the 
transmitting disk, projected the three’ fundamental cvlors 
on the screen in sequence. Full color images resulted be- 
cause of the persistence of vision of the human eye. Among 
the drawbacks were color break-up and illumination Joss. 

Because the electrical characteristics and standards of 
the green color image used with the new system are 
identical with those of the present black-and-white system, 
any broadcast from color stations using this system can be 
received on black and white receivers by the addition of 
a simple radio-frequency converter. 





SCHMIDT OPTICAL SYSTEM 


Viewing screen 
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Fig. 25 — Solid steel 
ball is supported in 
cup by hydrostetic 
air pressure at 2 psi. 
—Photo, courtesy 
Sperry Gyrozcope 
Co. Inc. 





By Dudley D. Fuller 


Columbia University 
New York 


Part Ill-Step Bearings 





be produced by using hydrostatic lubrication. 


Hydrostatic Lubrication 


UST as one p‘cture is worth a thousand words, one vivid demonstra- 
tion is more impressive than many times a thousand words. The 
sight of a heavy steci ball spinning freely and smoothly on literally 

a wisp of air is a most striking demonstration of the low friction that can 


The spinning bail was built by the Sperry Gyroscope Co. to explore 
the possibilitics of using this type of lubrication. It consists of a solid 






| 7hrust load 





steel ball, weighing about 32 Ib, floated in a cup by introducing air at 
the bottom, the air having a pressure of only 2 psi, Fig. 25. Friction 
between sphere and cup is so low that for all practical purposes the ball 
is f:esly supported. Air flow is extremely small, actually less than 0.02- 










Fig. 26—Schematic diagram of step bearing. 
Lubricant flows radially outward through an- 


equality of air flow up one side will maintain continuous 
rotation of the ball, hour after hour. 

Where hydrostatic lubrication in the form of a step 
bearing has been applied to vertical turbogenerators in 
power stations and elsewhere the frictional drag of these 
bearings has been phencmenally low. After the steam 
has been shut of and the electrical circuits opened, it is 
reported, these units spin from 4 to 5 hours before com- 
ing to rest. 

Again, in applications to machines and mechanisms op- 
erating at extremely high speeds the designer has been 
forced to use this type of load-carrying device where other 
forms of bearings would result in excessive friction loss, 
or short life or both. Ultra-centrifuges, for example, run- 
ning as high as 90,000 rpm have been supported by means 
of step bearings using air as the lubricant. 
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cu {t per min. The ball is so free that, once it is spinning, a slight in- 


nulus, escaping at periphery 


Mathematical analysis of these bearings is straightfor- 
ward and the resultant equations relating the variables of 
viscosity, pressure, film thickness and oil flow can be con- 
veniently applied to machine design. It is the purpose of 
this article to derive these fundamental equations and to 
illustrate their use by reference to typical examples. 

In Fig. 26 is shown schematically the end of a shaft sub- 
jected to a thrust load W. Radius of the shaft is R and there 
is a recess at the bottom of the shaft having radius Ro. Inlet 
lubricant pressure is Po, supplied at center of bearing. Lu- 
bricant flows radially outward through annulus of depth ho 
and escapes at periphery of shaft at some pressure P,, 
which is usually about atmospheric pressure. 

In order to evaluate the load-carrying capacity it is first 





115 











necessary to determine the rate of change of pressure as 
the oil flows outward on the step. Fig. 27 represents, in 
the tep view, a plan of the bearing with a differential an- 
‘ nulus. of length 2rr and depth dr through which the oil is, 


flowing. This is, in effect, a differential slot. The expres- ¥. 
sion for the flow of an incompressible viscous fluid through *. 


a finite slot was derived in the first article of this* series “{* 
‘? equation becomes 


(M. D., June, 1947. Page 112, Equation 2) and is 





Fig. 27—Above—Plan view (upper) and radial pressure 
distribution (lower)) of a step bearing 


Fig. 28—Below—Application of hydrostatic lubrication to 
a step bearing for a vertical turbogenerator 
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where Q is flow, cu in. per sec, AP is pressure difference 
causing flow, psi, b is width of slot, in., h is thickness of 
slot, in., l is length of slot, in., » is viscosity of fluid, reyns 
(Ib-sec per sq in.). Applied to the differential slot this 


The minus sign is used inasmuch as dp/dr is negative. Re- 
writing, 








igi ee 
- RST 
Integrating 
6 
p=- sy Ns lnr+C 


where In denotes the logarithm to the base e. 
The constant C is evaluated by considering the bound- 
ary conditions that p = 0 when r = R, from which 


cuf#@ lnR 
rh,? 


so that p, the pressure at any radius r, becomes 





From this equation the inlet pressure, Po, required can be 
evaluated by setting r = Ro. Then 


It may be noted that the quantity of flow needed to main- 
tain a predetermined film thickness is given by transpos- 
ing Equation 20 to read 


3 
SNES 2 Sa SG OSU eS PEE (21) 
6 up In(R/R.) 





Now the load-carrying capacity can be evaluated. The 
lower view in Fig. 27 shows a profile of the pressure dis- 
tribution. The total load-carrying effect will be the sum 
of the forces exerted by the inlet pressure Py acting on 
the area of the recess of radius Rp and the variable pres- 
sure p acting on the sill area of the bearing. Expressed 


mathematically, 
R 
WaP(rR.*)+ [ p(2rrdr) 
R, 


Inserting p from Equation 19, 





12 R 
W=P.x R34i24 @ - i ae 
h,? R, r 


Integrating, inserting the limits and substituting for Q 
from Equation 21 
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Fig. 29—Right—Curves showing 
effect of film thickness on energy J 7 T 7] 
losses in a step bearing support- (| 
ing a 101,000-Ib load at 750 rpm hv 
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Fig. 30—Left—Adjust- 
able baffler for con- 
trolling oil pressure 
and smoothing out 
pulsations. Screw ad- 


IN 
alt 





we ‘ P 
justment permits flow 
regulation 
Ri 2 
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This equation is valid even when the recess is elim- 
inated, in which case R, becomes the radius of the inlet 
oil supply pipe and the equation is still determinate. 

As an example of the use of this equation in design con- 
sider Fig. 28. This is a drawing showing the hydrostatic 
principle applied to the thrust bearing of a vertical turbo- 
generator of the Curtis type. A typical 5000-kw genera- 
tor would have a thrust of about 101,000 pounds; outside 
diameter of step bearing 16 in.; diameter of recess 10 in. 
Substituting these values in Equation 22 


{OF- CF 








101,000=" 








from which Py = 774 psi. In practice about 825 psi is 
used on this step bearing to provide some margin of safety. 

Film thickness in the bearing should be from 0.001-in. 
to 0.010-in., to protect the surfaces from metal-to-metal 
contact and allow passage of harmful grit that may find its 
way into the system. The film thickness determines the 
oil flow for a given viscosity and pressure. 

In the foregoing example, if the film thickness is to be 
maintained at 0.006-in. with an oil equivalent to SAE 20 
at 130F, what will be the quantity pumped in gallons per 
minute? From the first article of this series, viscosity = 
160 saybolt sec, kinematic viscosity = 34 centistokes, mass 
density = 0.86 approx., and absolute viscosity = 0.86 x 
34 = 29.24 centipoises = 29.24 x 1.45 x 10-7 reyns = 
42.4 x 10-7 reyns. Using Equation 21 with Py = 825 
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psi and hy = 0.006-in. 


825Xrx (0.006) _ 4 a 
6X42.4X10-7X0.470 cu in. per sec. 





Q= 


Converting to gallons per minute, Q = 46.85 x 60/231 

Total energy losses in such a bearing are made up of 
(1) the viscous friction on the step due to rotation of the 
shaft and (2) the energy required to force or pump the 
lubricant radially outward through the film space. The 
first part—viscous friction on the step—is proportional to 
the rotational speed of the shaft. The slower the shaft 
speed the smaller this effect becomes and at standstill it 
vanishes. The second part or “pump work” is a constant 
for any given volume of flow and pressure difference and 
is independent of shaft speed. This is simply evaluated 
by expressing the work done in forcing out the oil as 

ptt BPR iso deka key ve brs cede \ pa eees 
where Q is flow, cu in. per sec, (Pp—P,) is pressure dif- 
ference, psi, and E, is energy, in.-lb per sec. 

Friction loss on the step of the bearing due to rotation 
can be evaluated as follows, referring to Fig. 27. From 
Newton’s equation of viscous friction drag (Equation 1 
in the first article) 


dv 
nha 5 


Using English units, » is viscosity, reyns, A is area of sur- 
face, sq in., dv is relative velocity, in. per sec, and dh is 
film thickness, in. For a thin film the velocity gradient 
is linear so the equation can be written as 


pe 4 





eAh 


Friction drag on an elemental] annulus of radius r and 
width dr will then be 
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Fig. 31—Air pressure at 5 psi, acting on underside of air 
turbine wheel, supports this rotor for an 80,000-rpm cen- 
trituge.—Drawing, courtesy The Sharples Corp. 


Av 





dF=y4 2rrdr 


o 


With one of the contacting surfaces stationary, Av = or, 
where w is the angular velocity, radians per sec. Torque 
on the annulus becomes 


aT=="He hed 





and the total friction torque becomes 


which, on integration, becdmes 


az hel * R. 
4 4 
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Friction energy is-given by the relation 


2xTN 
in 

a 
in.-lb per sec, where N = rpm. Substituting in this equa- 
tion » == 27 N/ 60, 





(- aN\?2rur R R,! 
E,= ) 
60 ho 4 4 


which, on evaluating the constants, bsccmes 


N?u 


aero. Se oe Pe ec 
f =i = jin sedi 


In the example under consideration the “pumping loss” 
and frictional loss can easily be evaluated. From Equa- 
tion 23, E, = 46.85 x 825 = 38,680 in.-lb per sec and 
the corresponding horsepower hp, = 38,680/12 x 550 
= 5.86 hp. 

Frictional energy loss, from Equation 25, when running 
at rated speed cf 750 rpm is 


s=—T--.-- 


750°X42.4x107 ( a ) 
53.05X 0.006 


= 23,770 in-lb per sec 


Corresponding friction horsepower, hp, = 23,770/12 x 
550 = 3.60 hp. It will be noticed that the ac.ual fric- 
tional Joss is extremely low. From Equation 24 the fric- 
tional torque is 


Tew 
T=" "*( R'—R, ) 
2h. 
wK42.4X (750/60) X2X3471X 107 


20.006 








= 303 in-lb 


With mean radius of collar approximately 6.5 in., tangen- 
tial friction fsrce = 303/6.5 = 46.5 lb. This co:responds 
to a coeiicient of friction in the bearing equal to 46.5/ 
101,000 = 0.00046. 

If the pump loss is charged to the bearing, the total 
energy dissipated in this example would correspond to an 
overall “coeiticierit of friction” of about 0.0012. This is 
the same order of magnitude as the minimum frictional 
losses in the standard tapered-shoe type thrust bearing 
operating on the hydrodynamic principle. For a low 
pump eilticiency, however, the overall energy losses in the 
hydrostatic step bearing will increase proportionately. A 
50 per cent pump efficiency in this example would raise 
the pumping loss, from Equation 23, to 5.86 x 2, with a 
total of 11.72 + 3.60 = 15.32 hp and an overall “co- 
efficient of friction” of 0.002. 

There is an optimum film thickness that will produce a 
minimum combination of friction loss and pumping loss. 
This can be evaluated most easily by determining the 
minimum point of the curve representing the sum of the 
respective energy losses when plotted against film thick- 
ness. 

For the foregoing example, using the same numerical 


Macuine Desicn—August, 1947 








values, the equation for friction horsepower reduces to 


_ 0.0216 


h 
Pj ho 


By combining Equations 23 and 20 the pumping horse- 
power becomes 


hppa 


for a pump with 100 per cent efficiency, and 


hap, — (1000 he)? 
Pe 18.42 


for a pump with 50 per cent efficiency. Evaluating the 
energy losses of this problem with various film thicknesses, 
the resulis plotted in Fig. 29 are obtained. 

It will be noted that the friction losses reduce rapidly 
as the film thickness is made larger but the pumping losses 
increase rapialy. For minimum overall energy loss for the 
system a film thickness of about 0.004-in. is indicated for 
the high-efticicncy pump. If the system were operated 
with an oil film of 0.006-in. depth, the losses would be 
somewhat greater but the thicker film would provide a 
greater margin of safety and actually result in greater oil 
flow. Greater circulation of lubricant is often desired to 
act as a coolant and carry the heat out of the bearing. 

With the optimum film thickness of 0.004-in. rather 
than 0.006-in. and the foregoing numerical values from 
Equation 21, the cil flow would be 18.9 cu in. per sec or 
8.61 gpm. Friction energy loss in bearing would be 5.4 
hp, pumping loss (for 100 per cent efficiency) 1.74, and 
total loss 7.14 hp. 

With specific heats of oil about 0.5 Btu per lb deg F, 
weight density, y, 0.0307 Ib per cu in. and the mechanical 
equivalent of heat m = 778 ft-lb per Btu, the tempera- 
ture rise of the system for 0.004-in. film thickness, assum- 
ing all the heat appears in the oil, is obtained as follows, 
equating the equivalent Btu of the hp loss to the Btu cor- 
responding to the temperature rise of the oil: 


h 550 


Fig. 32—Detail of air-lubricated step bearing on centrifuge. 
—Drawing, courtesy The Sharples Corp. 
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where Q is the flow in cu in. per sec. 
temperature rise, 


Solving for the 


hp:.X 550 


mX QXvyxXS 


7.14X550 
ti eee nena ar mn rere 
778X13.9X0.0307X0.5 


For a film thickness of 0.006-in., however, 


05 2 
778X 46.85 X 0.0307X0.5 

The second condition, of larger flow and smaller tempera- 

ture rise, is generally more desirable from a_ p.actical 

standpoint. 

To provide for control of the oil pressure being sup- 
plied to the step and to smooth out any flow or pressure 
pulsations some kind of restricting adjustable orifice or 
bafiler usually is employed. In one form the baffler con- 
sists of a square-threaded screw in a suitable housing, 
Fig. 30. Oil frcm the pump enters one end of the hous- 
ing and is caused to flow around a helical path conform- 
ing to the threads of the screw. The length of the path 
is determined by the depth of insertion of the screw and 
allows for regulation of oil flow and pressure supplied to 
the bearing. For the example under consideration a pres- 
sure drop through the baffler of about 120 psi may be 
expected, raising the necessary pump pressure capacity 
to 825 + 120 or 945 psi. 

Where several machines are being served by a common 
oil supply line, the bafllers will allow adjustment to meet 
the individual requirements of each unit. An accumulator 
is often employed to smooth the pump pulsations further 
and act as a reserve in the system. 

This hydrostatic principle has been applied to various 
high-speed centrifuges. One example of particular inter- 
est is an ultra-centrifuge built by the Sharples Corp. which 
operates at a speed of approximately 80,000 rpm. Fig. 
31 is a cross-section of this centrifuge showing the rotor 
suspended at the bottom of a slender shaft located be- 


Fig. 33—Rotor and driving head of 80,000-rpm air-lubri- 
cated centrifuge, at left, ready for assembly into housing 
shown at right.—Photo, courtesy The Sharples Corp. 
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tween guide bearings and supported at the top by a tur- 
bine wheel. The assembly is rotated by multiple afr jets 
acting against pockets milled around the periphery of the 
turbine wheel. Low-pressure air is introduced into the 
lubricating oil reservoir and serves two functions. One is 
to maintain pressure on the oil to deliver it to the shaft 
guide bearings. The other is to allow this low-pressure 
air to act on the under side of the turbine wheel and, «as 
a step bearing, lift the entire rotating assembly sufficient- 
ly to obtain clearance and allow operation with practically 
no friction. An enlarged view of the turbine wheel is 
shown in Fig. 32, while Fig..33 shows the rotor head and 
driving head removed from its housing and mounted on 
a tripod for assembly. On this particular assembly the 
housing in which, the rotor is suspended is evacuated to a 
point of minimum air friction and the unit operated at a 
speed of about 80,000 rpm. 

Outside diameter of the step is %-in.; diameter of re- 
cess 11/16-in.; and diameter of shaft 1/16-in. Weight of 
rotor and shaft is 1.785 lb. Effective force of vacuum 
acting on shaft cross-sectional area is approximately 0.075 


SS 


Supply he TIME 7 


, onitice Of/7" da 





Fig. 34—Detail of supporting cup for air-lubricated ball.-- 
Drawing, courtesy Sperry Gyroscope Co. Inc. 


lb. Total effective weight to be carried by the step bear- 
ing is then 1.785 + .075 = 1.86 lb. Using Equation 22 
and subtracting the shaft cross-sectional area from the 
load-carrying area of the bearing, 








sy x a? 
tities 2 RTD “RED | _— ie 
rs (3 /8)*— (11/32)? cha 
sancect | in 1.091 ] fe P.| ] 
From which P). =. 4.62.psi. Actually 5 psi is used on this 
step bearing. 


Strictly speaking, the application of Equation 22 or any 
other equations of these articles to a compressible fluid 
such as air is not exactly rigorous. One of the assump- 
tions upon which the derivations were based was that of 
an incompressible fluid—a fluid whose volume would not 
be influenced by pressure. Actually, however, when the 
pressure drop with air or a similar gas is not too great, as 
in this example of the ultra-centrifuge, the volume change 
is small and the equations can be used with good accuracy. 

The floating steel ball referred to at the beginning of 
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this article and illustrated in Fig. 25 is an interesting illus- 
tration of the potentialities of hydrostatic lubrication. Fig. 
34 shows the details of the supporting cup. The actual 
arc of the supporting element is 113 degrees with a re- 
lieved area in the center extending to within 17% degrees 
of the lip. The ball weighs 31.88 Ib. Using the projected 
areas and Equation 22, radius R to point B is 2% in., 
radius Ry to point A is 1%-in. Then solving for Py from 
Equation 22 





lIn(R/R.,) 
Pk Be - | 
T R?— R2 


_ 2X31.88 5 In(2.5,/1.875) 
. (2.5)*— (1.875)? 





] =2.14 psi 


By actual test, air supplied at a pressure of 4.2 in. Hg 
or 2.07 psi is sufficient to float the ball freely, indicating 
excellent agreement between experiment and theory. 

When a pressure of 6.2 in. Hg or 3.05 psi was deliv- 
ered to the base of the cup, the ball rose 0.001-in. and 
flow was measured at approximately 0.02 cfm. To evalu- 
ate the quantity of flow, Equation 21 is used. Equation 
21, it must be remembered, was derived for a flat step on 
the end of a shaft where the film thickness was constant. 
In this problem the film depth varies. It is a maximum 
at the edge of the recess, point A, and a minimum at the 
lip of the supporting element, point B. Numerically, the 
film thickness at A is 0.001-in. x cos 39° or 0.000777-in. 
At B it is 0.001 x cos 56.5° or 0.000552-in. 

Applying Equation 21 will result in an approximate 
answer the accuracy of which will depend upon how 
closely the two film thicknesses approach each other. At 
70F the viscosity of air is about 2.6 x 10-® reyns (Ib-sec 
per sq in.), hence 








Q- P, rh 
0.000777+0.000552 73 
305X7X [ 9 ] 





6X 2.6X10°X/n (2.5 /1.875) 
=0.6262 cu in. per sec 


which is equal to 0.6262 x 60/1728 = 0.0217 cfm, an 
answer which is in remarkable agreement with the actual 
().02-cfm flow measured and which serves to demonstrate 
further the basic accuracy and ease of application of the 
various equations of hydrostatic lubrication. 

The step-bearing as analyzed and illustrated in this 
article is one more example of the ease with which hydro- 
static films can be designed to carry a wide range of loads 
with coefficients of friction actually approaching zero. In 
the next and concluding article of this series the oil cushion 
will be considered. In conjunction with oil-pad bearings, 
oil lifts and step bearings, which have already been dis- 
cussed, the most important applications of hydrostatic 
lubrication will have been surveyed. 
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Practical considerations in their design for ap- 
plications such as superchargers and gas turbines 


By Harold Woodhouse 
Enginering Consultant 
The Trane Co. 
LeCrosse, Wis. 


istics generally found desirable for good compressor efficiency become 

progressively more difficult to incorporate in the design. This article dis- 
cusses the design characteristics which are affected by tip speed with reference 
to single-flow impellers. For double-flow types the considerations are virtually 
the same. 

A brief review of the different centrifugal impeDer constructions used for 
various tip speeds leading up to the speed range in which aircraft supercharger 
and gas turbine compressor impellers are operated will illustrate the modifying 
effect of the tip speed on the designs. 


A S THE tip speed of centrifugal impellers is increased, certain character- 


Tre-SPEED RANGE up TO 500-700 Fps: Large-size centrifugal blower or 
compressor impellers for standard industrial applications such as supplying air 
to a blast furnace generally will be of the form shown in Fig. 1 with variations 
in method of vane attachment, one of which is indicated in Fig. 2, These are 
both what is generally referred to as “fully shrouded” impellers, meaning that 
the air flow passage through the impeller is fully enclosed by the use of side 
disks which leave only the inlet and discharge tips of the vanes unsupported. 

For reasons which will be mentioned later, it becomes more difficult to make 
impellers fully shrouded as the operating tip speed is increased. However, this 
particular design characteristic is usually retained whenever feasible, as it makes 
for higher efficiency because leakage from one vane passage to another across 
the vane edges is eliminated, thereby cutting down air flow recirculation losses. 
Furthermore, fully shrouded impellers do not have to rely on close axial running 
clearances to minimize leakage as they are provided with replaceable tightening, 
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Fig. 1 — Above — Typical fully 

shrouded centrifugal impeller con- 

struction for large-size industrial 
applications 


Fig. 2—Below—Alternative method 


of attaching vanes to shrouds in im- 
pellers of the type shown in Fig. 1 




















Fig. 3—Above—Cast impeller suitable for tip speecs up 
to 1000 fos, usually heat-treated aluminum alloy 


Fig. 4--Below—Fabricated impeller for service similar to 
that of the one shown in Fig. 3. This type of construction 
perm:ts machining the vanes smooth 





or wearing, rings. As the vanes are supported on both 
edges, failure of the vanes due to vibration is not as fre- 
quent as with the unshrouded types. 

The vanes are pressed to shape and, after machining, 
are riveted to the side disks. Bending stresses caused by 
centrifugal pull on the portions of the vanes running 
parallel to the axis of rotation, and the strength of the side 
disks, put a definite limitation to the speed at which this 
type may be run, so they are not used above the 500 to 700 
ft per sez tip speed range. 


Tre-SpEED Rance 700 to 1000 rps: For somewhat 
higher speeds, that is, to approximately 1,000 ft per sec 
tip speed, the design generally would be as indicated in 
Fig. 3 or Fig. 4. Basically these two designs are identical, 
the only difference being that Fig. 3 shows a cast im- 
peller and Fig. 4 one that is fabricated. The choice of 
using one or the other design would depend chiefly on 
the answers to two questions: (1) [low many have to be 
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made and (2) how necessary is it to strive for the very 
peak of attainable efficiency? If a large number have to 
be made or at least a moderate regular production is as- 
sured and it is not essential that the last iota of efficiency 
be obtained, then the expense incurred in making pat- 
terns to produce a cast impeller zs shown in Fig. 3 would 
be justified. If only a few impellers are required or it is 
necessary to aim for maximum possible efficiency, then the 
fabricated design of Fig. 4 would be more appealing as 
the cost would be limited to that of materials, machining 
and riveting. The smooth machined surfaces should give 
better perfcrmance than the relatively rougher ones of the 
cast impeller. 

For cast impellers a high-tensile, heat-treated aluminum 
alloy like 24ST is generally employed, as its strength- 
weight ratio compares favorably with that of steel and it 
makes a cleaner casting. The casting is also much easier 
to trim, particularly in the partially inaccessible vane pas- 
sages. This type is commonly used in superchargers for 
large diesel engines. 

When fabricated the vanes are machined from forged 


Fig. 5—Above—Imoeller forged integral with shaft is suit- 
able for tip speeds up to 1200 ft per sec 


Fig. 6—Below—Cast variation of impeller shown in Fig. 5 
has improved performance due to more favorable shape 





MACHINE Desicgn—August, 1947 

















aluminum bars and are riveted to side disks which are 
also of forged aluminum. If the forging material used is 
heat-treated 14ST aluminum alloy, it will have at room 
temperature an average ultimate tensile strength of 69,- 
000 psi, which is higher than many grades of cold-rolled 
steel and much better on a strength-weight ratio basis. 
One characteristic of aluminum, either cast or forged, 
which is of importance to the designer is that its strength 
decreases rapiuly with increase of temperature. At 300 F 
a temperature commonly found at the discharge of a high- 
speed impeller, the ultimate strength of 14ST has dropped 
to 43,00U psi and at 400 F it is only 17,000 psi. 


Design Limitations of Cast and Fabricated Types 


Fundamentally these two designs are similar to the 
slower speed type previously mentioned and, to a lesser 
degree, sutier from similar design limitations. In the cast 
impeller the vane attachment is not a source of weakness, 
but the strength of the alloy is less than that used in the 
forged, fabricated type. The vanes, being cast, are 
heavier than required for flow guidance alone, causing a 
larger than necessary centrifugal load on the side disks. 
The bending stress in the vanes is low since the vanes are 
thick compared with the passage width. In the fabri- 
cated type the vanes are made heavy enough to provide 
netal thickness for through rivet hcles or to allow rivets 
to be made an integral part of the vane as shown in Fig. 4. 
For either the cast or fabricated design, the strength of 


Fig. 7—Type of impeller 
commonly used for the 
highest speeds. Although 
easy to produce, this im- 
peller is not highly efficient 


View B88 of Discharge 
Section 
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the side disks ‘is a limiting factor, as they must carry the 
entire centrifugal load of the vanes. 


Tie SpeEED Rance 1000-1200 rps: For even higher 
speeds all elements of the vanes must lie in radial planes 
to eliminate bending stresses, and the vanes must be ma- 
chined integrally with the hub so that there will be no ad- 
ditional dead load represented by vane fastenings to be 
carried by the hub. Usually, in this next speed range— 
1000 to 1200 ft per sec tip speed—it is necessary to dis- 
card the separate side disks, Figs. 5 and 6, since the tan- 
gential and radial stresses caused by the centrifug.l forces 
acting on the disks, even without any superimposed vane 
load, would cause them to burst. These two designs are 
typical of those used for the highest speeds ordinarily 
found in industrial applications. 

Impellzr and shaft in Fig. 5 are one forging. The vanes 
are milled as flat radial plates after which the inlet edges 
are bent slightly to adjust them somewhat to the relative 
flow angle. Since the inlet vane angle after bending may 
still be larger than desirable, stationary vanes are some- 
times installed just ahead of the impeller to impart a 
whirling motion to the inlet flow and increase still further 
the relative flow angle. This has the effect, however, of 
lowering the head produced. 

Efficiency cf this type is low because of: (a) High 
leakage from one vane passage to another; (b) turbulence 
losses due to the rapid change in direction of the flow from 
axial inlet to radial discharge; (c) shock loss due to im- 
proper relative inlet vane angle along most of the vane 
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ugal compressor for the following 
reasons connected with axial flow 
compressor design: (a) Superior 
efficiency is not entirely realized if 
there is a failure to recover com- 
pletely the energy contained in the 
leaving velocity; (b) efficiency is 
sensitive to dirt on the airfoil vanes; 
(c) range of operation for peak 
efficiency is extremely limited; and 
(!) (d) cost for a commercial applica- 
++——¥ \ tion can be prohibitive. 


Inducer and Discharge Sections 


By far the most-used type of im- 
IN peller in this speed range has been 
\ that illustrated in Fig. 7. It con- 
sists of an inlet section called an 
\ | “inducer” having radial vanes in- 
\ tegral with its hub and curved to 
give the desired relative inlet 
angle B,. At the opposite face of 
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inlet edge; (d) friction loss of stationary inlet guide vanes; 
(e) turbulence and recirculation losses due to poor guid- 
ance offered by the small number of flat, radial impeller 
vanes (usually twelve). The small length of vane root 
attachment to the hub limits the speed of this type. 

A cast variation of this type, Fig. 6, has the advantages 
of giving better flow guidance along the roots of the vanes, 
less leakage between vanes because of the partial shroud- 
ing effect of the extended hub, and greater length of at- 
tachment of the vanes to the hub. 


Tre SPEED Rance 1200-1900 rps: The extreme limit 
of speed for which centrifugal compressors of appreciable 
size are now in use—1200 to 1900 ft per sec tip speed— 
is most likely to be found in applications for aircraft in- 
ternal combustion engine gear-driven superchargers, turbo- 
superchargers, gas turbines, or aircraft jet engines. 

While, for the lower speed types, good compressor ef- 
ficiency may be described as desirable and in a super- 
charger application it is highly important, for a gas tur- 
bine it is vital since, without a certain minimum efficiency, 
the unit will not even turn over without a supply of energy 
from an external source. This necessity for high efficiency 
in gas turbines accounted for the general trend toward the 
axial-flow compressor, which can handle- large flows with 
high efficiency. More recently there has been some re- 
action from the use of the axial-flow back to the centrif- 
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Fig 8—Birmann impeller is of the mixed- 
L flow type with generated vane surfaces 
which are milled integrally with the hub. 
Outline ABCD represents vane projected 
into a plane at right angles to the axis 
of rotation, while A‘B’C’D’ shows the vane 
projected into a plane parallel to and 
passing through the axis of rotation 


the inducer its vanes match the 
flat, radial vanes of the discharge 
section. Both sections are gen- 
erally of high-strength, forged alu- 
minum alloy, although some steel 
inducers have been used recently. 
The discharge section hub is ex- 
tended in the form of 1a radial web 
to perform the same function as a 
side disk in the low-speed types— 
to prevent flow leakage from one 
vane passage to another at the back 
of the impeller. It also ties the 
radial vanes together, thereby help- 
ing to dampen out vane vibrations. 

Efficiency of this type, particularly as it is operated to- 
ward the upper limit of its speed range, is not very high, 
for the following reasons: 


a. Radius of curvature of the vanes in the inducer is too 
small. Originally the vanes were milled flat and bent 
to shape in a die. Later the vanes were machined to 
shape to improve the contour, and further develop- 
ments included the widening of the inducer section to 
make possible the use of a larger radius of curvature. 
In any case the radius of curvature is relatively small, 
resulting in a rapid change of direction of the flow 
and causing localized regions of high specific vane 
loading—indicated by + signs in the view at upper 
left of Fig. 7—which leads to flow separation, tur- 
bulence and recirculation. Or, to use aerodynamic 
terms, if an individual inducer vane is considered as an 
airfoil, it may be said that its lift coefficient is too high, 
causing stalling of the flow. 

b. Because of the turbulent conditions existing in the in- 
ducer, the inlet vane angle must be considerably in- 
creased over that theoretically required in order to pass 
the designed flow; this probably causes some shock 
losses at the inlet vane edge. 

c. The sudden change in direction of the flow from an 
axial inlet to a radial flow discharge adds to the tur- 
bulence. 

d. Guidance provided by the radially diverging vanes is 
progressively poorer as the discharge is approached, 
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Fig. 9 — Right — Setup for 
generating the vanes on 
the Birmann impeller, the 
blank being mounted in a 
freely swinging cradle 


Fig. 10—Below—Developed 
views of the vanes in three 
types of high-speed impel- 
ler. Abscissa represents an- 
gle of wrap of the vane 
around the circumference 
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resulting in recirculation of the flow and added tur- 
bulence. 

e. Scallops as shown in Fig. 7 are generally necessary to 
cut down end thrust, but they allow some leakage to 
occur from one vane passage to another, in addition to 
that which occurs along the unshielded vane tip con- 
tour, 


Main reason for the widespread use of this design is 
that of all the high-speed types it is the easiest to machine 
and to put on a production basis. A more efficient de- 
sign, known as the Birmann impeller, Fig. 8, but more 
difficult to make, is of the mixed-flow type, with generated 
vane surfaces which are milled integrally with the hub. 
The vane surface may be briefly described as a doubly 
ruled surface, consisting of one series of radial lines Oa, 
Ob, etc., Fig. 8a, and, set obliquely to these, another series 
of straight lines (1), (2), etc., whose elements all lie in 
parallel planes. The flow takes place substantially along 
the latter set of lines, as illustrated by the projection of 
line (2) into the cross-section of the impeller, Fig. 8c. The 
outline of the complete vane when projected into a plane 
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at right angles to the axis of rotation is given by ABCD, 
Fig. 8a, and when projected into a plane parallel to and 
passing through the axis of rotation it is given by 
A’B'C’'D’, Fig. 8c. 

From the illustrations it may be seen that any point on 
radial line Oa will lie in plane a’, Figs. 8b or c, and any 
point on radial line Oe will lie in plane e’. If planes a’ 
and e’ correspond respectively to the inlet and back faces 
of the impeller vanes, the position of any intermediate 
planes b’, c’, etc., corresponding to radial lines Ob, Oc, 
etc., can be determined. The angle 8 which any of 
the lines (1), (2), etc., makes with parallel planes a’, b’, 
etc., is determined as foilows: The angle Bo, for instance, 
which line (2) makes with planes a’, b’, etc., is defined 
by the expression K = dz, tan B2 where dz is the length of 
the normal from line (2) to the axis O, and K is a con- 
stant which depends on design conditions and therefore 
may be used to find angle @ for any value of d since 


K = dtan B = d, tan B, = dz tan Bo . = d, tan B, 


Diagrammatically, the arrangement for generating the 
vanes is illustrated in Fig. 9. The impeller blank to be 
machined is mounted in a freely swinging cradle. Its po- 
sition and rate of swing are determined by two knife edges 
set at an angle x to each other. One knife edge is at- 
tached to the cradle and set radially from the centerline 
of the cradle bearings, the other is set independent of both 
the motion of the cradle and of the table on which the 
cradle rests. 


Control of Vane Thickness 


The direction of feed of the table on which the cradle 
is mounted is at an angle y to the vertical plane through 
the cradle bearings. The only function of angle vy is to 
obtain an additional measure of control over the vane 
thickness at different points. The cradle is so mounted 
that the centerlines of the milling cutter and of the cradle 
bearings are always in the same horizontal plane. Then, 
if angle « has been correctly chosen and the relationship 
K = d tan 8 is obtained for any one position, it will auto- 
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matically be obtained for any other. It should be noted 
in Fig. 8 that, for layout convenience, the impeller is kept 
stationary and the cutter centerline, as given by lines (1), 
(2), (3), ete., is moved into different positions, which is 
the opposite of what actually occurs when a vane is being 
cut. 

Features tending to give this mixed-flow type a higher 
efficiency than the impeller of Fig. 7 are: 


a. Since the flow takes place along substantially straight 
lines (1), (2), (3), ete., Fig. 8a, while being acted upon 
by centrifugal force, deflecticn of the flow, which al- 
ways causes 2 loss, is held to a minimum. 

b. Although all elements of the vanes lie in radial planes, 
the relative direction of the discharge flow is not radial 
but somewhat backward, and generally this results in 
a higher efficiency than if the relative direction of the 


Fig. 11 — Planiol- 
Szydlowski super- 
charger impeller is 
highly efficient but 
expensive to make 
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discharge flow is radial or imclined forward in the di- 
rection of rotaticn. This is because the effect is to re- 
duce the absolute leaving velocity and the losses asso- 
ciated with high velocities are consequently also re- 
duced, This is particularly important for very high- 
speed, high-flow impellers because it makes it possible 
for the impeller tip speed to exceed that of sound, or 
in other words, a Mach number of unity, while the ab- 
solute leaving velocity of the flow remains at a lower 
value and thereby compressibili'y and turbulence ef- 
fects in the discharge are avoided or reduced. 

c. From the developed view of a vane as shown in Fig. 
8d it will be seen that the vane wraps itself around 
the circumference of the impeller by an amount given 
as 4¢, Furthermore, there is no sudden change of di- 
rection imposed on the flow as the radius of curvature 
is quite large. It might be said that the aerodynamic 
constraint imposed on the ficw is relatively uniform, a 
condition which could be shown mathematically to be 
roughly that necessary for maximum efficiency. 


126 








Since for equal impeller speeds 4a may be taken as 
a measure of the time in which the flow is forced to 
take up the full rotational velocity of the impeller, then 
the larger Ac is and the smoother the curve the less 
likelihood there is of turbulence being set up due to 
too rapid a change in direction of the flow. The su- 
periority of the Birmann impeller in these respects is 
clearly shown if Ag is plotted as abscissa with width 
of impeller as ordinate, Fig. 10, for several of the high- 
speed types discussed. 

Curve (a) for the impellers of Figs. 5 and 6 will not 
ordinarily have a Ao in excess of 5 degrees; curve (b) 
for the impeller of Fig. 7 shows a 4c maximum of 15 
degrees, all of which is concentrated in the inducer; 
curve (c) for the Birmann impeller shows a Ao in excess 
of 60 degrees and it is spread over the whole width of 
the impeller. Evidence that this design creates much 
less turbulence in the inlet is that it is necessary to 
increase the inlet vane angle only slightly over the 
theoretical value to pass the designed flow, whereas a 
considerable increase is necessary for the design of 
Fig. 7. 

d. As the vanes are wrapped around the hub by an amount 
Ag the rate of divergence of the vanes is less than with 
the radial discharge type as the vane passage is longer 
and less turbulence and recirculation will occur. 


There is another high-speed type which is of interest, 
although it has not had widespread application in this 
country, having been originally designed and developed 
in France where, incidentally, the first aircraft turbo-super- 
charger, later made in this country by the General Electric 
Company, was developed by Professor Rateau. The type 
referred to is the Planiol-Szydlowski supercharger impeller 
shown in Fig. 11. It is ingenious and highly efficient but 
expensive to make, and consists of several airfoil vane fan 
wheels ahead of a radial vane discharge section similar to 
that of Fig. 7. The angular setting of the vanes is progres- 
sively increased from the inlet toward the discharge sec- 
tion. This has the effect of making the flow path through 
the fan wheels approximate that of the Birmann impeller. 
A novel feature is the gap between successive airfoils, giv- 
ing a slotted wing effect which breaks up the boundary 
layer and helps to preserve laminar flow. 


Air Motors Sub for Punch Press 


Hew a set of air motors does the work of a punch 

press is shown in the photograph below. The unit 
notches two corners and punches fifteen holes simulta- 
neously in a 4 by 12-ft sheet of 18-gage steel at the rate 
of 90 sheets per hour. Each punch is operated by a 2'- 
inch stroke Bellows air motor, the notchers employing 
6-inch stroke motors. A single foot pedal controls all 


motors. 
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... techniques make it possible for designers to study and develop 
mechanisms for operating speeds too high for the eye to perceive 


C. E. Balleisen 


Associate Professor 
of Mechanical Engineering 
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Part |-External Surfaces and Opaque Objects 


URING the war years various 
members of the U. S. Army 
Ordnance Experiment Station 


Fig. 2--Below—Sketch showing the schematic layout of a displacement type 
camera for photographing straight-line machine motions 





of Purdue University were engaged in 
research woik dealing with the study 
and analysis of the mechanisms em- 
ployed in high cyclic rate machine 
guns. It is felt that use of many of 
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PART 
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the same techniques and apparatus 
for the analysis of machines other 
than machine guns deserves attention 
and also that a brief discussion of this 
equipment and its field of application 
may prove to be of benefit to design- 


Fig. 1—Top Left—Limitations of the 
human eye in observing motion phe- 
nomena at any but moderate or low 
speeds have resulted in development 
of many high-speed photographic re- 
cording methods, of which this shadow 
photograph of a bullet in flight is 
representative 
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ers of all types of machines whose parts operate at high 

Limitations of the human eye to follow motion make it 
necessary for the design engineer to utilize instruments 
to record data which may later be observed and analyzed, 
Fig. 1. Engineers and scientists have been actively en- 
gaged in the study of instruments to supplement the 
human eye so that motions of a machine element operat- 
ing at speeds too high for the eye to follow may be re- 
corded. Many devices have been successfully developed 
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Fig. 3—Above—Schematic layout of displacement camera 
for recording motion of two independent machine elements 


Fig. 4—Below—Arrangement of equipment for obtaining a 
bolt displacement diagram for an automatic gun 


; 





DISPLACEMENT GAMERA 


ae 


TRACE —| | 








LIGHT SOURCE 


/ \ 













| REFLECTOR ON 
| MOVING PART 
OF GUN 



































and, if properly used, become valuable tools for designers 
of machines. Some of the equipment which will be dis- 
cussed includes single-flash cameras, high-speed motion 
picture cameras, high-speed x-ray units, and_time-dis- 
placement cameras. Although there are many different 
types available, only those familiar to the authors will be 
considered in this discussion. Each specific type of in- 
strument will be considered separately together with some 
of the special techniques relating to it. The order of 
presentation will be as follows: Displacement camera, 
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high-speed single photographs by reflected light, high- 
speed single-exposure shadow photographs, Schlieren pho- 
tographs, high-speed radiography, motion picture photog- 
raphy, and other methods using photographic recording 
of data. . 

DIsPLACEMENT CAMERA: In the operating analysis of 
machine parts it is often desirable to know the accelera- 
tions and velocities at various positions during the travel 
of an element along a straight line. This can easily be ac- 
complished at low cost by means of a displacement camera. 
In its most simple form, the displacement camera con- 
sists of a light source, reflector, lens, slit, and rotating 
drum as shown in Fig. 2. A small cylindrical reflector, 
made from a half section of a round bar which has been 
silver plated and polished, is attached to the machine part 
at any convenient location. Any common method can be 
used to attach the reflector to the machine element, pro- 
viding it is sufficiently secure to withstand acceleration 
forces. Light reflected from the polished surface is col- 
lected by the lens and the image made to fall on a drum, 
around which is wrapped a piece of sensitized photo- 
graphic paper or film. The speed of the drum can be 
varied by using a variable transmission or a belt drive. 

This type of camera does not record a pictorial image, 
but instead, a tiny spot of light. The lens system of the 
apparatus is such that the image is reduced as much as 
possible in the direction in which it is moving. Only a 
very narrow strip of paper is exposed at any one instant, 
and the combined motion of the spot of light and the 
paper results in obtaining, photographically, a time-dis- 
placement plot of the moving part. A record of this type 
does not contain an inherent time scale. It is necessary to 
provide one by recording on the paper the passage of time 
in small increments. For example, an auxiliary spark device 
may be attached to the unit so that tiny holes are burned 
by the spark on the paper at predetermined time intervals. 
In genera] this type of equipment is limited to use in 
analyzing elements which move in straight lines. 


Relative Movements of Several Parts Can be Recorded 


Motion of two machine elements operating in different 
directions may be recorded on the same film by use of 
reflecting mirrors as shown in Fig. 3. Due to the con- 
struction of the focal plane slit, it is necessary that all of 
the reflections fall on the same longitudinal element of 
the drum. Loading and unloading of the camera may be 
carried out in total darkness, or the drum and housing may 
be so designed that they can both be carried as a unit into 
the darkroom for loading and unloading. 

Illumination of the object is of prime importance in re- 
cording fast-moving phenomena. If the moving spot of 
light on the paper is 1/16-inch in diameter, and it moves 
at 40 feet per second, it will pass over a given point in 
1/7680-seconds. This is a very short exposure and re- 
quires extremely brilliant illumination. In opposition to 
this requirement is the fact that, in order to obtain suf- 
ficient illumination for this work, a large-filament lamp is 
required because multiple light sources cannot be used. 
Use of a large light source prohibits the formation of a 
finely focussed spot and conceals delicate details of the 
photographic record. 

When recording a motion, it is disconcerting and diffi- 
cult to read if the record does not start at one edge and 
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Fig. 5--Right—Typical time-displace- 1.5 
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Further, difficulties in interpretation Fe 
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may be encountered if more than one 
cycle appears recorded on the same 
sheet of paper. These difficulties 
may be avoided successfully by care- 
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ful control over the. opening and clos- aso 
ing of the shutter. It is best to pro- 
vide a series of adjustable time-delay / 
circuits and integrate them with an a2s 
initiating switch attached to the mech- 
anism under examination. By this 
means, the camera shutter will open ot 5 10 5 20 25 30 35 40 45 
at the desired instant after the switch- FOES, LACS SIES 
ing motion is initiated, and will re- 
main open only for the length of one 
cycle or as much of the cycle as is de- +35 
sired and preselected. +30 | 
One of the numerous applications 

of this apparatus has been in obtain- 
ing displacement records for the vari- +20 \ 

ts +10 \ 
Fig. 6—Right—Time-velocity diagram - ip 
corresponding to  time-displacement * Ren, oe 

diagram for gun shown in Fig. 5 r 0 ee 
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ous parts of high-speed automatic * 
weapons, such as a machine gun. A 
typical set up of the apparatus for ob- a - 10 5 20 25 30 35 40 45 


taining a bolt displacement diagram VISE, SER ere 


for a gun would be as shown in Fig. 
4. The record which would be ob- 
tained on the photographic film or 7000 
plate for the time-displacement of the 
barrel of a gun is shown in Fig. 5. 
From this diagram the velocity and ac- 6000 
celeration may be computed and suit- 
able diagrams drawn, corresponding 
velocity and acceleration diagrams for 
the time-displacement curve of Fig. 5 
are shown in Figs. 6 and 7. Retarda- 
tions due to friction are easily detect- 
ed by careful study of the various dis- 
placement diagrams. By means of 
the acceleration values for the ele- 
ments, inertia forces and stresses may 
be found. 

Another important application is 
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use in analyzing the motion of springs. The deflection of 
each coil of a spring against time is easily determined by 
use of the displacement camera. Usually a small surface 
area on each coil of the spring is polished to serve as a 
reflector. The traces for various coils may be recorded on 
one diagram as shown in Figs. 8 and 9. The advantage 
of this type of record is that the motion of any coil as well 
as of the entire spring may easily be studied. Transient 
wave reflections which often cause objectionable spring 
performance are clearly shown in displacement diagrams 
of this type. 

For computing stresses in tubes due to temperature 
gradients it is necessary to know something about the 
temperature change with time through the wall of the 
tube. Special apparatus has been developed at Purdue 
University and by other organizations for measuring rapid 
temperature changes employing thermocouples and cathode 
ray oscillographs. The actual temperature-time records 
are recorded on photographic paper by means of the dis- 
placement type camera. A typical temperature change 
record is shown in Fig. 10. The timing lines shown in the 
upper part of the diagram are photographed by impress- 
ing a specified cyclic voltage variation on the screen. Fcl- 


lowing the time record the actual changes are recorded 
and, by regulating the speed of the drum, temperature 
changes occurring in time intervals as small as millisec- 
onds may be recorded. 

Another use for. the displacement camera for the analysis 
of machine elements is in connection with the cathode ray 
oscillograph. Images formed on the screen of the oscillo- 
graph may be recorded by use of the displacement camera. 
The design engineer may obtain valuable information by 
use of cameras of the type described. Many other appli- 
cations will be obvious to those who desire to study the 
use of this instrument. 


High-Intensity Flash Replaces Shutter 


HicH-SPEED, SINGLE-ExrosuRE PHOTOGRAPHS BY RE- 
FLECTED Licut: The subject of high-speed, single-ex- 
posure photography will be divided into two main classes, 
namely, reflected light and shadow photographs. Al- 
though both types have many similar characteristics they 
are quite different in many respects when considered from 
other aspects. 

In order to obtain a photograph of a machine element 
moving at high speed it is necessary 
to use extremely fast shutters. If the 
time the shutter is open is decreased, 





the light used for illuminating the .ob- 
ject must be greatly increased. Shut- 
ter speeds on ordinary cameras are 
not fast enough for most high-speed 
photographic work. In order to use a 
standard camera it is necessary to ar- 
range the camera and equipment in 
total darkness. By employing an in- 





tense light source having a very short 
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time duration, satisfactory images of 








the moving parts may be obtained. 





There are available several types of 











apparatus for obtaining high-intensity 
light flashes. A high-voltage spark 








Fig. 8—Above—Time-displacement diagram for a single extension of a spring 
showing deflection of various coils plotted against coil movement 


Fig. 9—Below—Time-displacement diagram for three extensions of a spring 
which clearly shows variations in coil performance 


gap, a Strobotac and Strobolux com- 
bination, or electronic flash tubes such 
as the Sylvania R4330 may be used 
for making extremely short time ex- 
posures. The actual types of exposure 
using flashes of light may be divided 
into two general classes; namely, 
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single exposure, and multiple ex- 
posure. 


SINGLE Exposure: One of the most 
difficult aspects of high-speed pho- 
tography is the proper synchroniza- 
tion of the light flash, so that the ele- 
ment may be photographed at the de- 
sired instant. The synchronization 
may be accomplished by electric 





switches operated by the machine, 
photoelectric cells, sound pickups, etc. 





Careful planning is often required to 





establish a suitable means for obtain- 





ing the flash of light at the proper 
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time. 
By means of suitable equipment, 
still photographs can. be obtained of 
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Fig. 10—Above—A typical time- 
record obtained 
w.th a displacement camera 


temperature 
high-speed rotating or reciprocating 
machine elements. Events which are 
transient or are nonrepetitive may be 
analyzed. Fig. 11 is a single-flash 
photograph taken with a standard 
camera, f-3.5 lens, using super XX 
film and a Strobotac and Strobolux 
unit. The connecting rod and fly- 
wheel of the small air compressor are 
clearly visible. No synchronization 
was used, therefore the exact position 
at which the connecting rod would 
be photographed could not be prede- 
termined. A series of single-exposure 
photographs similar to the one shown 
could easily be obtained so that the 
motion of the rod could be analyzed 
at any part of the cycle. 


MuttiepLeE Exposure: Multiple- 
flash exposures may be used to ad- 
vantage so as to obtain more light for 
photographic purposes if the cyclic 
rate of the machine element is con- 
stant. For example, suppose that 
the speed of the compressor described 
previously was constant and a photo- 
graph of the connecting rod at the 
head end dead center position was 
desired. The strobotac flash rate 
could be adjusted until the crank ap- 
peared to stand still in the desired position and then a pho- 
tograph taken. However, slight variations in speed cause 
the part to apparently rotate either counterclockwise or 
clockwise which causes blurring. 


Complete Sequence of Events on One Film 


For studying a nonrepeating sequence of operations of a 
high-speed element it is often convenient to obtain several 
exposures on a single plate or film. This has the advantage 
of recording a complete sequence of events on one film, 
from which plots of displacement, velocity, and accelera- 
tion can be made. The technique involved is the same as 
that for single-flash photographs except that some means 
must be provided to give a series of flashes of a specified 
number. Usually the camera lens is opened during the 
complete exposure; however, subdued light conditions are 
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Fig. 11 — Above Right — Single- 

flash photograph of an air com- 

pressor opercting at a speed of 
1640 rpm 


Fig. 12—Right—Multiple-flash ex- 
posure of a moving golf bali il- 
lustrating results which can be 
obtained with moving elements 


necessary in order not to overexpose the background of the 
film. A flash unit such as the Strobolux may be used to 
advantage. 

Results of this method of making multiple exposures are 
illustrated in Fig. 12. The path of the golf ball as it 
dropped vertically and rebounded from a sloping steel 
plate is clearly shown. By varying the number of flashes 
per second the number of images may be varied. In order 
to obtain satisfactory negatives when using the usual flash 
units it is often necessary to intensify the negatives after 
development. 


Hicu-SPEEeD, SINGLE-ExposuRE SHADOW PHOTOGRAPH: 
In the design of high-speed objects such as bullets, it is 
highly desirable to know something about the compressi- 
bility effects on the fluid through which the object moves. 
By allowing a high-speed particle to travel between a 
high-intensity light flash and a photographic plate, it is 
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possible to obtain a shadow of the object and a record 
of the disturbances in the fluid. An instantaneous flash 
of light is used in order to obtain a clearly defined shadow 
of the object. Due to differences in the index of refrac- 
tion in the various parts of the fluid in the vicinity of the 
object a clearly defined pattern of the disturbances may be 
obtained on the photograph plate. 

For photographing the shadow of projectiles in flight an 
apparatus similar to that schematically shown in Fig. 13 
is usually employed. As the projectile passes the photo- 
graphic plate, a point source of brilliant light is flashed. 
In order to time the flash properly, complex photocell or 
other electrical circuits are required... A shadow photo- 
graph of a projectile in flight is shown in Fig. 1. The 
shadow of the bullet, tail waves, and the eddies in the 
head and wake of the bullet are clearly visible. 


ScHLIEREN ProtocrapHs: Schlieren photographs are 
used to study the flow of air around heated objects, analyz- 
ing air flow, and observing compressibility effects. These 
photographs are sometimes called shadowgraphs; how- 
ever, care should be exercised to distinguish between 
- Schlieren photography and shadow photography previous- 
ly discussed. Toepler originated this method in 1864 for 
observing compressibility effects. By means of this ap- 
paratus it is possible to make visible in a transparent fluid 
the regions in which the refractive index is slightly dif- 





Fig. 15--Schlieren photograph of heated air movement 





created by a cone tyne heater 
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ferent from that of the surrounding zones. The photo- 
graphs which result are called schlieren, striae, or streak 
photographs. 

In its simplest form the apparatus used consists of a 
point’ source of light A, lenses L, and Lo, knife edge B, 
and a viewing screen as shown in Fig. 14. As the knife 
edge is raised, the image on the screen will become darker. 
At any instant the field in general is uniformly illuminated 
because the image on the screen receives light from all 
parts of the lens L,;. A ray passing along the path from 1 
to B would pass over the knife edge. If the density of 
the fluid in the small section shown changes, the index 
of refraction would be different from that of the surround- 
ing fluid. Density change may result from compression 
of the fluid or from heating or cooling of the layer. Due 
to the difference in the index of refraction the ray pass- 
ing from 1 to B will be bent up or down depending on 
the value of the index of refraction. If the ray is bent 
down the knife edge would intercept it, while if it is bent 
up it would pass over the edge of the blade. As a result 
the image as viewed on the screen would no longer be 
uniformly illuminated, but would consist of light and 
dark areas. 

A cone heater, if placed between the lens L, and the 
knife edge, would cause heated air to rise. By observing 
the resulting image on the screen it would be possible to 





observe the movement of the heated air above the heater. 
A photograph of the image formed under the conditions 
discussed is shown in Fig. 15. Single-exposure or motion 
pictures may be taken of the image on the screen. In 
actual studies, the lenses are usually replaced by precision 
concave mirrors. 

The second and concluding part of this article, which 
will appear in the September issue of Macuine Desicn, 
will cover some of the interesting developments in radiog- 
raphy, high-speed motion pictures and other methods. 
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New Jet Bomber Employs 


RMY AIR FORCES’ newest and fastest bomber, 
the four-jet XB-46 built by Consolidated Vultee 
| Aircraft Corp., streaked over southern California re- 
cently on its first test flight. A high-speed, high-altitude, 
high-wing bomber, the XB-46 is powered by four Gen- 
eral Electric J-35 jet propulsion engines developing a 
total static thrust of 16,000 pounds. Speed of the XB-46, 
however, is still a military secret. Two of these axial- 
flow jet units operate in each of the two low-slung 
nacelles. Simplicity of design for ease of production and 
maintenance is a primary feature; any engine complete 
with accessories, for example, can be removed and replaced 
by a four-man crew in half an hour. The fuselage length 
) is 106 feet, the wing span is 113 feet, height is 28 feet 
and gross weight is 91,000 pounds, useful load being 42,- 
982 pounds. 

Streamlined tricycle landing gear, consisting of a 
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High-Pressure Pneumatics 


single oleo-pneumatic strut with pin and socket latch, 
has been installed on the XB-46. Main wheels retract 
into a position between the two jet engines in each 
nacelle, and the steerable nose wheel into a well beneath 
the flight compartment. The Convair bomber is the first 
plane ever flown with a complete pneumatic system for 
actuation of landing gear and bomb bay doors. This 
high-pressure system, faster and lighter than the con- 
ventional hydraulic type, opens or shuts the snap-action 
bomb bay doors in a single second and fully retracts the 
landing gear in five seconds. The XB-46 has the world’s 
lightest self-sealing fuel, tanks, with new type gauges 
measuring mass instead ‘of volume. The cabin is heated 
and pressurized by bleeding hot air from the four engines. 
The wing, with electrically-operated flaps extending al- 
most full span, and the tail utilize exhaust gas for ther- 
mal deicing. 











ATER and other liquids commonly used in hy- 

\ \ draulic equipment, process plants, pipe lines, etc., 
and moved by positive displacement pumps are 

usually considered incompressible in comparison with gases 
and vapors which follow the various gas laws. In the de- 
sign and application of pumps and hydraulic equipment 
for ordinary pressures, generalized calculations omftting 


Fig. 1—Higher pressures and greater volumes of modern 
pumps and allied hydraulic equipment require careful 
consideration of compressibility «..-’ 
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... as it affects the design of high-pres- 
sure pumps and allied hydraulic equipment 


By Richard L. Schmoyer 
Mechanical Engineer 


The Aldrich Pump Company 
Allentown, Pa. 


the small compressibility factor are satisfactory. How- 
ever, the higher pressures and greater volumes encoun- 
tered in present-day apparatus, Fig. 1, increase the small 
factor to one of importance and require a more detailed 
analysis in many cases. 

Pressures of 15,000 psi (approximately 1,000 atmos- 
pheres) are not uncommon in hydrostatic test equipment. 
Process plants employ 5000 and 10,000 psi pressures and 
hydraulic presses for molding and extrusion work operate 
with a-central hydraulic power source supplying water at 
3000 psi. Pipe line installations transporting crude oil 
and petroleum products are realizing greater economies 

et 
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when operated at increasingly higher pressures. 

Water is more compressible under pressure than is steel 
or even timber within the elastic limit. Many sources of 
data recite the experiments of Grassi and take 0.00005 as 
the cubical unit-compression or the decrease in the unit of 
volume caused by a pressure of one atmosphere. The 
modulus of elasticity of volume or the bulk modulus 


Fig. 2—Cross sections of a typical inverted vertical Triplex 
type pump designed for high-pressure pumping service 


(symbol E or k) is the ratio of unit stress to the cubical 
unit compression. For water, E = 1 atmosphere /0.00005 
= 14.7 psi/0.00005 = 294,000 psi. The bulk modulus 
is usually listed as 300,000 psi for water. This value is 
only 1/50 to 1/100 of the value of the modulus of elas- 
ticity of volume for iron, steel, copper, brass, etc., indi- 
cating that water is many times more compressible than 
the common engineering metals. 

The reciprocal of the bulk modulus, or the compressi- 





gO BE SONS 





MacuHine Desicn—August, 1947 











Volumetric Efficiency (per cent) 


96949290 85 — 80~- 75- 70 


Rotio r 








Dischorge Pressure (psi) 


Volumetric Efficiency 


r= Lnternal volume _of pump™ 
Displacement of pump 





“contained volume between 
operating valves including 
plunger displacement 


Volumetric Efficiency ( per cent) 








bility factor (symbol 8) is the contraction in unit volume 
per atmosphere of pressure. 


p = dV/V per atmosphere or, '(V,'—V,)/V,(P,—P,) 


where P is in atmospheres and at a given temperature. 
Most published compressibility factors for water and other 
fluids show a wide variation with temperature and a de- 
crease in the value of the factor for increased pressures. 
Air or gases entrained in fluids also affect the apparent 
coefficient. In a range of one atmosphere, for water B = 
0.00005 as indicated above or 8 = 5.0 X 10°. Over a 
“range from 0 to 1000 atmospheres (14,700 psi), which 
is a commonly used test pressure, the average compressi- 
bility factor 8 = 4.0 X 10° per atmosphere. For gen- 
eral pump application calculations at normal tempera- 
tures the following average coefficients have been ‘found 
satisfactory: 8 = 4.3 X 10° for water and 7.3 x 10° 
for crude and lubricating oils. The exact compressibility 
figure will vary somewhat according to the pressure and 
temperature and where precise values or values for other 
liquids are desired, it is suggested that the compressi- 
bility table, Page 107 of the Smithsonian Physical Tables 
be employed. k 
This means that a given quantity of water, under a pres- 
sure of one atmosphere, will be reduced in volume 
0.000043 times the original volume or 0.0043 per cent, 
but under a pressure of 1000 atmospheres the reduction 
in volume will be 4.3 per cent. For example, suppose a 
20-inch ID cylindrical tank 20 feet long is to be tested 
hydrostatically to 25,000 psi pressure with water. This 
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Fig. 3—Chart for readily approximating the volumetric 
efficiency of positive displacement pumps for water 


tank has a nominal volume of 75,400 cubic inches. Under 
25,000 psi or 1700 atmospheres the water contained there- 
in can be reduced in volume approximately 


(4.3/10°) x 1700 atmospheres x 75,400 cu in. = 5510 cu in. 


Under 25,000 psi internal pressure, incidentally, depend- 
ing upon the design and proportions, the metal of which 
the tank is made may stretch to allow an increase in 
cubical content of *130 cu in. Thus to start the test, if 
the tank were full of water (all air bubbles removed), 
normally it would seem that a small addition of water 
should greatly increase the pressure. Actually 5510 + 
130 or 5640 cu in. of water would have to be pumped 
into the tank to realize a pressure of 25,000 psi. A volume 
of 5640 cu in. or 24.4 gallons would eliminate the ap- 
plicability of any hand-operated pumping equipment even 
though capable of 25,000 psi pressure. To do the test 
job in an hour would require a power pump of at least 6 
horsepower capacity allowing for no leakage. 


Pump Chambers Affect Compressibility 


In a reciprocating plunger pump each stroke of the 
plunger ‘places ‘under pressure the volume of fluid con- 
tained around the plunger and within the fluid passages 
between the*suction and discharge valves. This volume 
may be a considerable quantity in comparison with that 
displaced by the plunger, frequently several to over 20 
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times the plunger displacement, depending upon the ap- 
plication for which the fluid chamber is designed. The 
passages are proportioned to offer no restriction to the 
proper flow of fluid and may be even larger than neces- 
sary to accommodate a variety of plunger sizes for various 
pump capacities. 

For a pump fluid chamber similar to the cross-section 
shown in Fig. 2, let D = volume displaced by one plunger 
during one stroke in cubic inches, and C = remaining 
volume of fluid chamber around plunger, in passages, and 
between valves when plunger is at the end of the dis- 
charge stroke, in cubic inches. Starting with the plunger 
at the beginning of the discharge stroke and the fluid 
chamber full of water at suction pressure, as the stroke of 
the plunger increases the pressure to a value P pounds 
per square inch or P/14.7 atmospheres, the total quantity 
of water contained will be reduced in volume, 


(4.3/10°) x (C +D) x (P/14.7) cubic inches 


Thus the actual discharge, assuming no back-slip through 
the valves, or leakage, reduced from the displacement D, 
will be instead 


D — (4.3/10°) x (C + D) x (P/14.7) cubic inches 


measured at discharge conditions. It is customary, how- 
ever, to measure the quantity of water pumped after it 
has re-expanded in volume to that at suction pressure. 
The actual discharge, therefore, will be 


D — (4.8/10°) x (C + D) x (P/14.7) + (4.3/10°) x 
D x (P/14.7) approx. 


or D — (4.3/10° x C x (P/14.7) cubic inches measured 
at suction pressure. 


The displacement D can be calculated from the plunger 
size and stroke. The term C can be calculated approxi- 
mately by assuming the internal volume to be made up of 
regular geometrical shapes. For a given pump, © also 
can be measured by determining the quantity of water 
necessary to fill the passages in question when the dis- 
charge valve has been removed or through other openings 
in the fluid chamber, if available. 

Use of the term r = the ratio (D+C)/D to continue 
the foregoing calculation, 


Discharge = D — [(4.3/10°) x D(r — 1) x (P/14.7)] or 
Volumetric Efficiency = 1 — [4.3 (r—1) P/10° x 14.7} 


and therefore 


Vol. Eff. (for water) = 100 — [0.293 (r—1) P/ 10°) 
per cent while 


" Vol. Eff. (for oil) = 100 — [0.496 (r—1) P/ 10°] per 
cent. 


The foregoing expressions indicate the maximum volu- 
metric efficiency that can be obtained with zero slip 
through the valves. Tests of pumps indicate an addition- 
al loss due to valve slip of 2 to 10 per cent of the pump 
displacement, depending upon type and condition of the 
valves. As an example, a pump with a 5/16-inch diam- 
eter plunger and 2-inch stroke was considered for 1000 
psiand 12,000 psi using water. By calculation and meas- 
urement of the fluid chamber of this pump, the ratio r 
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in this instance = 16 and therefore 


100 — [0.293 x 15 x 1000/10*] 
100 —4.4 = 95.6 per cent at 1000 psi. 


Vol. Eff. 


By actual test the pump had a volumetric efficiency of 
90.7 per cent, indicating that 95.6 — 90.7 = 4.9 per cent 
loss was attributable to valve slip and leakage. At 12,- 
000 psi, 


Vol. Eff. = 100 — [0.298 x 15 x 12000/10"] 
= 100 — 52.7 = 47.3 per cent. 


Tests showed only 41.0 per cent volumetric efficiency 
which alone might suggest faulty valves, leakage, or other 
correctable difficulties. Knowing, however, that the com- 
pressibility of the water together with the geometry of 
the pump interior allow a maximum of only 47.3 per cent 
volumetric efficiency, the valve operation can be consid- 
ered reasonable since the valve loss increased from 4.9 
per cent to only 6.3 per cent (47.3 — 41.0 per cent) at the 
greater pressure. 

Another pump with 1%-inch diameter plungers, 6-inch 
stroke and r = 18.4, delivered 87.8 per cent of the 
plunger displacement: at 2500 psi discharge pressure. The 
limiting volumetric efficiency, 


Vol. Eff. = 100 — [0.293 x 12.4 x 2500/103] 
= 100 — 9.1 = 90.9 per cent 


indicated a loss of 90.9 — 87.8 or 3.1 per cent through 
valves, etc. 

This same pump, when fitted with %-inch diameter 
plungers for 4000 psi service, developed only 64.6 per 
cent volumetric efficiency by test. The decrease in plunger 
size, with no change in the volume of the fluid passages, 
gave the new pump a ratio r = 27.1 which resulted in a 
calculated volumetric efficiency, 


Vol. Eff. = 100 — [0.293 x (26.1) x 4,000/103] 
= 100 — 30.6 = 69.4 per cent 


Valving, etc., were considered satisfactory since the cor- 
responding losses accounted for only 69.4 — 64.6 or 4.8 
per cent at 4000 psi as compared with 3.1 per cent at 
2500 psi. The accompanying chart, Fig. 3, can be used 
to approximate the volumetric efficiency of a positive dis- 
placement pump using water and knowing the ratio r ap- 
plying to the pump. 

In the design or application of any hydraulic apparatus 
such as pressure vessels, piping, pumps, presses, etc., in 


_ which the quantity of fluid contained is of importance in 


regard to the operation of the equipment or to other fac- 
tors, the safe procedure is to calculate the actual change 
of volume produced by the application or the release of 
pressure before assuming that the volume change is of 
little consequence. Average compressibility factors for 
fluids mentioned in this article were summarized from pub- 
lished data listed below. 
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ESIGN of machines and mechanical parts invari- 


ably involves the solution of many problems of 

fabrication. An interesting case where such prob- 
lems were intimately associated with design is represented 
“by the axial air gap motor illustrated in Fig. 1 and de- 
veloped by Fairbanks, Morse & Co. Named for the form 
of its magnetic core, this motor has its air-gap length 
(distance between stator and rotor) parallel to the axis 
of the shaft, thus the term “axial air gap.” In a conven- 
tional electric motor, of course, the air-gap length is radial 
with respect to the: axis. 

From the electrical standpoint the design concerns. it- 
self with the fabrication of a magnetic core in the form 
of thick steel disks, Fig. 2, the development of distributed 
stator winding in the form of a circular sector, and the 
fabrication of a disk-type squirrel-cage rotor on a produc- 
tion basis. 

From the standpoint of mechanical design, a number 
of innovations have been incorporated that differ markedly 
from .conventional electric motors. In the first place, means 
have been developed to fasten the magnetic core of 
both the. rotor and the stator to the supporting structure. 
Second, the fact that the air gap is parallel to the axis 
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Unique M otor Utilizes Pancake 


Fig. 1—Ten-horsepower motor applied to headstock of lathe, showing 
suitability of short axial length of motor for flange mounting 


of the shaft requires that all manufacturing tolerances 
must be controlled from length dimensions rather than 
radial or diametric. A third consideration, the method 
of supporting the bearings, has been ingeniously worked 
out in the torm of an inside frame. Development of the 
inside frame contributes in a large measure to the ability 
to control lengthwise tplerances and thereby maintain a 
constant and rigid air: gap. These design features are 
shown in cross-sectional view in Fig. 3 and will be dis- 
cussed later. Component parts of a complete assembly 
are illustrated in Fig. 4. 


Electrical Design 


Design of the magnetic core from electric strip steel 
required the development of machinery to punch and coil 
the strip automatically in such a way that the slots would 
line up radially or skewed, as desired. Inserting distri- 
buted field windings, Fig. 5, to form the primary wind- 
ing of the induction motor presented no particular design 
or production difficulties, provided the dimensions of the 
core were selected to permit sufficient room for the inner 
coil extensions. Experience further proved that the 
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ce! Design 


a 


magnetic core in the form of a thick plate permitted the 
operator to better see and perform the operations of in- 
* serting coils. The work of inserting coils, being out in 
the open, further permitted the development of improved 
and simplified machinery for coiling and inserting simul- 
taneously. In other words, what might appear on the 
surface to be a difficult problem actually became an un- 
usually simple production method. 





Fig. 2—Above—Stator and rotor cores are wound 
from punched strip steel. Stator core, left, has radial 
slots for insertion of coils and rotor, right, has skewed 
slots, the bars for which are cast in centrifugally 





Fig. 3—Right—Sectional view of motor. Spacings a, 
b and c, are controlled by thickness of washer be- 
tween shaft shoulder and thrust bearing 


Another factor in the electrical design of the motor 
was the fabrication of the rotor. The fact that a coil 
strip forming the magnetic section of the rotor must oper- 

4 ate at relatively high rotative speeds means that this 
4 part of the structure must not only be rugged electrically, 
4 but also be rigid mechanically. Fabrication of the squirrel- 
cage winding by insertion of rotor bars and brazing them 
to end rings is obviously inadequate becausé of difficulty 
in making all parts of the rotating element rigid. The one- 
piece squirrel-cage winding is of advantage in this type 
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of motor, and either aluminum or copper may be utilized 
for the rotor windings. The use of copper, fabricated 
by the copper-spun (centrifugal casting) process, permits 
higher rotative speeds and has the advantage of using a 
high-conductivity material, keeping the thickness of the 
rotor to a minimum. 


Mechanical Design 


Mechanical design and construction of the motor in- 
clude a number of interesting features. The first and 
most important is the method by which the stator and 
rotor magnetic cores are assembled to their supporting 
frame and spider, respectively. Use of rivets, studs or 
screws is out of the question by the very nature of the 
structural assembly. Welding is one form of assembly 
that can be used, but it also presents difficult produc- 
tion problems. 

For example, if electrical welding is applied to a steel 
core, supporting it to the frame to secure good bond, the 
frame should be steel. Welding a steel frame to the core 
causes warping which means that machining accuracies 
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Fig. 4—Component parts for motor assembly 


are destroyed or remachining is required. This design 
problem was overcome by the development of cast-iron 
frames and spiders with steel-ring inserts so designed that 
the weld of the core to the frame is steel to steel, Fig. 6. 
Shrinkage of the welds simply tightens the insert rings in 
the casting. Welding in this manner eliminates the distor- 
tion or warpage usually encountered, thus obviating te- 
machining of assembled units. 

Another method of assembling cast-iron frames to steel 


COMPARISON WITH CONVENTIONAL MOTORS 
(1800 RPM Motors) 















































Rating Type of | Rotor Inertia Weight Diameter | Length 

(hp) | Motor® (lb-ft?) | (Ib) (in) | (in.) 
1 AAG 1.0 41 10% 6% 
Con 0.37 61 9% | 11% 
2 AAG 2.8 70 12% 613 
Con 0.50 97 14% 18% 

| | i 
5 AAG | 7.0 | 106 10% fs 
Con 1.4 174 12% 16% 
10 AAG 13.0 178 16% 9% 
Con 4.0 332 15% 21ys 

* AAG = Axial air gap motor; Con = conventional motor 


cores employs arc brazing. The reduction of tempera- 
tures in brazing, compared to welding, and the ease of 
fabrication of this material has permitted the use of this 
method of processing in the assembly of steel cores to cast 
structures, Fig. 7. 

As shown in the cross-sectional view of the motor, Fig. 
3, both bearings are supported by the member that sup- 
ports the stator core. The bearing adjacent to the shaft 
extension in conventionally mounted and rigidly fixed 
in position. It is a double-row preloaded bearing ca- 
pable of carrying thrust in either direction, thus the posi- 
tion of this bearing fixes all lateral positioning of the shaft. 
A tubular extension of the stator frame through the center 
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of the coils is provided to carry the free, or rotor end, 
bearing. This bearing has an outer rotating race, the 
inner race being stationary and supported on the frame 
extension. The motor shaft extends through the hollow 
portion of the stator frame into the rotor bearing. 

The reason for such a design will become apparent 
when the problem of controlling axial dimensions is taken 
into consideration. First, it is desirable to select one sur- 
face from which all dimensioning will be controlled. In 
this case, the surface selected is the inner face of the 
thrust bearing support. Thus all dimensioning starts from 
this point. From the rotating element, the shoulder on the 
shaft supporting the inner face of the thrust bearing is 


Fig. 5—Stator complete with windings. Because of open 
face in slots, coils can be wound and inserted in a single 
operation, greatly facilitating production 
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the basis for all rotor dimensioning. It will, therefore, 
be seen that dimensions a, b, and c in Fig. 3 will control 
the length of gap in this type of motor. 

Dimension a, the distance from the bearing shoulder 
in the frame to the face of the stator, is measured by dial 
depth gages in the facing operation of the stator after 
the unit has been wound and assembled. Dimension b 
is controlled by dial depth gages in the finished facing 
of the assmbled rotor. Dimension c is the thickness of a 
washer and, by varying this thickness, different gap 
dimensions of the motor may be obtained without chang- 
ing any other dimensions. It is interesting to note that this 
is the only motor in which the dimensions of the air gap 
can be easily changed without affecting the magnetic 
dimensions of the motor and it has been used as a means 
of investigating effect of gap distance on stray load losses 
of squirrel-cage induction motors. 

Ccnstruction of the inside frame serves to materially 


scsi 








Fig. 6—Frame has cast-in steel inserts which are welded to 
stator core, facilitating welding and minimizing warping 


reduce the weight of the motor. It eliminates the necessity 
for a conventional frame and bracket support of the bear- 
ings. Covers or coil guards can be fabricated from sheet 
steel, aluminum or other light metals, since they perform 
no function in the structural support of the motor other 
than to protect the coils and guide ventilation. 

There is a magnetic thrust between the surfaces of the 
stator and the rotor which determines the size of thrust 
bearing used. This thrust is of the order of 12 to 14 
pounds for each square inch of air-gap surface. The use 
of a fixed thrust bearing means that there is no end play 
to a motor of this type, a feature that is often demanded 
of conventional motors. 

Weight and size comparison with conventional motors - 
as well as comparison of inertia (WR?) values of the 
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Fig. 7—Alternative method of joining stator core to frame 
by means of arc brazing in slots 


rotor is shown in the accompanying tabulation. The 
higher WR? of the axial air gap motor makes it adaptable 
for punch presses, oil well drilling rigs, and similar appli- 
cations. It is not desirable, however, where repeated re- 
versing is required. 


Mounting Features 


Construction of this motor makes it useful as a flange- 
mounted unit. Fig. 1 illustrates an application where 
streamlined appearance and simplicity of mounting is ap- 
parent. By the simple expedient of a three-point suspen- 
sion on a right-angle pivot base, this type of motor can be 
used for conventional belt drives. Where belt drive is 
required on machine tools, a similar mounting can be 
made on the face of the machine instead of supplying 
a platform for support of conventional motors. 

Reduction in size and weight of the axial air gap motor 
over corresponding conventional motors has not been ob- 
tained by reducing the effective amount of copper or 
magnetic steel, nor by raising temperatures. It has been 
made possible by the disk structure and the use of an 
inside supporting frame. This inside frame contributes 
in a large measure to reduction of weight without sacri- 
fice of strength, performance or rigidity. There is also 
a reduction in the amount of scrap steel in that there is 
no corner waste as in the conventional motor. The amount 
of steel required for motors of various speeds (number of 
poles) can be selected to best advantage since it is not 
subiect to the fixed diameters of conventional motors. 





CORRECTION: Damping equation terms in the article 
“Comparing Plastics,” July, Page 115, contained a re- 
grettable typographical error. Equation and terms should 
have read: Percent damping, y, is defined as 

y = (E,/E)100 
where E, equals the energy absorbed per cycle, and E 
equals the energy content at the start of the cycle. 







































EQUIRING innovations in design to withstand wide 
ranges of temperature and high orders of shock, 
the rate gyro, Fig. 1, is capable of detecting speed 

changes as small as 3.36 degrees per minute at rotational 
velocities as high as 1800 degrees per minute. This has 
been achieved by the careful use of dimensionally-stable 
metals and materials such as plastics, a novel system of 
plastics-bonding of transformer laminations—instead . of 
riveting—and an electromagnetic pickup in the device. 

Small size and high sensitivity have made the rate gyro 
applicable to a variety of machine applications. These 
include: Speed control of large powered machines such as 


Fig. 1—Above—Rate gyro with cover removed. Large cir- 

cular mass at bottom is motor housing. Coils for induc- 

tion take-off are visible at right side just in back of terminal 
strip. Damping magnet is at upper left of unit 
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Rate-Detecting Gyro 


..- for measuring 
changes in velocity util- 
izes electromagnetic pickup 


By Victor J. Canziani 
Project Engineer 


Fairchild Camera and Instrument Corp. 
Jamaica, N. Y. 


turret lathes, rate measurement of the 
angular movement of gun turrets in 
fighting planes in conjunction with 
computing gunsights, and certain 
types of angular-velocity indicators 
and accelerometers. 

Like a conventional gyroscope, the 
rate gyro has its spinning member, or 
rotor, set in a mount, but one with 
only a single plane of freedom. 
The external torque axis, to be effect- 
ive in causing precession, is set at 
right angles to both spin axis and 
gimbal axis. In this manner the gyro 
rotor moves, or precesses, in a plane 
passing through its spin axis and parallel to the torque 
axis. If the gyroscope were unrestrained it would pre- 
cess 90 degrees until the spin axis became parallel to 
the torque axis. The rate gyro, however, has the pre- 
cession restrained by a pair of precise springs. The system 
has been so designed that within the limited precession 
angles used the angle is proportional to the disturbing 
force. Thus, when the gyro is mounted so that the entire 
unit is rotated about an axis perpendicular to both the 
spin and gimbal axes, the precession is in proportion to 
the angular rate at which the gyroscope is moved about 
the external axis. 

The gyro motor is coupled through two series-mounted 
tension springs to the gimbal frame as shown in Fig. 2. 
Through design control, it is capable of detecting rates up 
to 30 degrees per second or 1800 degrees per minute. The 
detection of the amount of precession is taken out through 
an inductive take-off having the main or fixed section 
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mounted to the gyro gimbal frame, and the moving section 
mounted on the gyro motor housing. The take-off is ex- 
cited from a 400-cycle ac supply, and the output volt- 
age is directly proportional to the precession of the gyro 
motor housing in relation to the fixed member. Direc- 
tion sense on either side of the neutral position is deter- 
mined by the phase-change characteristic of the take-off. 
Thus, the take-off system is a form of variable air-gap 
transformer. 


Deramts oF Desicn: The electromagnetic circuits in 
the gyro consist of a three-legged magnet, Fig. 3, in the 
shape of an E, containing primary (energizing) coils on 
the middle leg and secondary (output) coils on the two 
outer legs. 

These primary and secondary coils are wound around 
Nylon bobbins. Since the E-magnet is one of the most 
strategic parts of the rate gyro, it is important for its coils 


Fig. 2—Cross-sectional drawing through gyro clearly illus- 
trates method of functioning 


to have physical stability for high performance. To achieve 
good accuracy the mating radius faces of the take-off fixed 
member and its associated moving member are ground to 
a tolerance of 0.0002-inch. Once set up within the gyro 
and calibrated, they must be maintained continuously in 
relation to each other. If any distortion should take ‘place, 
so that the fixed member of the take-off displaces with 
respect to the moving member, the electrical output of 
the take-off will not be continuously dependable. 


Laminations Plastic Bonded 


Laminations in the magnetic take-off system are stack 
assembled by use of a plastic bonding method which eli- 
minates all use of rivets for stack-up assembly purposes. 
The main objective is to minimize electrical losses in the 
magnetic circuit. At the same time, sufficiently strong 
bonds are obtained to withstand the grinding operations 
necessary for finishing the pole faces to +0.0002-inch 
tolerance. These bonds are also resistant to thermal shock 
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in both cold (—65 degrees F) and heat (+160 de- 
grees F), 

As previously mentioned gyro precession is limited to 
one plane of freedom and is restrained by a carefully 
balanced rate-spring system. Undue oscillations are re- 
duced by a permanent-magnet unit. Since the spring de- 
fiections are proportional to speed changes it is essential 
that the spring constants be uniform. For this reason 
micro-processed beryllium copper springs are used in the 
system. In addition, oscillatory motion induced about the 
gimbal axis and caused by spring vibration after sudden 
changes in rates, is damped out by an _ eddy-current 
damping system employing Alnico V permanent magnets. 
The poles of these magnets are soldered into place and 
ground-finished ‘after low temperature soldering with a 
eutectic solder, losing only a minimum (1 to 3 per cent) 
of the magnetic properties found in the Alnico magnet 
stock before working. 


Close Speed Control Vital 


An important factor is that the motor speed be main- 
‘tained. Precession in a rate gyro, when all the design 
factors have been established, is proportional to the rotor 
speed. Drift in rotor speed will cause the precession to 
vary accordingly, producing proportional errors. There- 
fore, the motor speed is governor controlled to plus or 
minus 65 F to plus 160 F, in, order to maintain accuracy 
of precession. The operating input currents are low: 
being approximately 0.3-ampere at“ 24 to 30 volts de. 


Fig. 3—Partial disassembly of gyro shows wide use of plas- 

tics. To left of iliustration is brush assembly and its plastics 

elements, while to right is shown magnetic take off assem- 
bly and its parts. Coil form has unusually thin sections 


MATERIALS: Magnesium alloys are used for the various 
cast parts of the gyro. Full advantage of their properties 
is obtained through heat and stabilization treatments, the 
latter treatment being given between rough and final 
machining. Other suitable metals such as stainless steel 
are employed, where required, to establish stable con- 
ditions. 


Nylon Solution to Material Problem 


Molded Nylon parts, Fig. 3, are used extensively for coil 
forms in the take-off system, as well as for motor brush- 
holder, terminal boards, electrical insulating bushings, in- 
sulators, etc. The high durability of this material, its 
stability—especially for coil forms—and high heat resist- 
ance as well as apparent fungus resistance were among 
the factors determining the selection of Nylon. 

Evolution of the design of the rate gyro led naturally 
to the use of Nylon in various locations. It retains its 
shape without becoming brittle under the temperature 
extremes. Further, it can be molded into the small, com- 
plex shapes demanded in this tightly-packed gyro, which 
weighs less than three pounds and measures four inches 
or less in each of its three dimensions. 

Nylon has permitted the injection-molding of these parts 
at a low cost compared to that which would have resulted 
with machining. Some of these parts are extremely in- 
tricate in design, and are molded to tolerances of less 
than 0.005-inch. 

The complete gyro is sealed against tampering by one 
of the strippable plastic films. One of the physical charac- 
teristics of these materials, in addition to others, provides 
a good visual detection means for tampering inspection. 
In addition, the plastic film provides a good seal againsr 
the entry of dust or other foreign matter. 
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Associate Editor, Machine Design 


By Roger W. Bolz it 





Part XXVI-Thread and Form Rolling 


OLLING of screw threads and other circular forms 
between suitable hardened steel dies, known and 
practiced for well over a hundred years, has today 

reached a high degree of perfection. Originally classed 
merely as an extremely high-production process, thread 
and form rolling now offers not only unusual production 
speed but also precision comparable to that of fine grind- 
ing, as well as wide versatility. With the introduction of 
cylindrical-die thread and form rolling machines during 
the past five or six years, the economies and other prac- 
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tical benefits of cold rolling can now be obtained on a 
range of design applications sufficiently broad to make its 
consideration as a primary production method imperative. 

Essentially a forging process, thread and form rolling 
produces the finished part by displacement of metal to 
conform with the contours of the dies employed. Two 
distinct methods for accomplishing this end are in use to- 
day, the flat-die and the cylindrical-die methods. In the 
older and more common method, a cylindrical blank is 
placed between two flat hardened-steel dies—into the ex- 
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posed faces of which is machined a negative impression 
of .the desired: form pattern—and as one die is thoved 
past the other the proper profile is impressed onto the 
blank, Fig. 1. No material whatever is removed from the 
original’ blank. The diameter of the finished part is de- 
termined by the distance between the faces of the dies at 
the end of the stroke. As can be readily seen, the work 
is formed, or forged, at a fixed cycle of penetration which 
is limited and controlled by the diameter of the part and 
the length of the dies. 

In the second and most recent method of rolling, cylin- 
drical dies are employed having negative multiple threads 
or a negative impression of the form pattern which is de- 
sired, Fig. 2. Driven synchronously at a predetermined 
speed on parallel shafts, the dies—either two or three— 
are actuated to feed in automatically to the‘desired fin- 
ished diameter and then withdraw. As with the flat die 
method, the entire formed length is rolled at one time but, 
inasmuch as the cylindrical dies present in effect die sur- 
faces of infinite length, the penetration cycle can be varied 
to suit the particular requirements of the workpiece. 


Fastest Method of Forming Threads 


As mentioned in Part XIII of this series, thread rolling 
is undoubtedly the fastest and most efficient method of 
forming threads and is a valuable adjunct to the cold 
heading process, Fig. 8. The same is true even where 
contours or forms other than standard threads are con- 
cerned. Too, thread rolling is often employed in auto- 
matic screw machine work (see Part III of this series) to 
speed up output. 

Recent advances in the technique of rolling have over- 
come many of the previous limitations common to thread 
rollers and it is now practical to roll precision threads and 
forms on hollow cylinders, short lengths, tapers, large di- 
ameters, etc., using any of a wide range of materials, Fig. 
4. In addition, awkward or top heavy parts, Fig. 5, nor- 
‘mally impractical for the flat-die machine, are readily 
handled with the triple cylindrical-die machine. 

There are several types of machines available employ- 
ing each of the rolling methods mentioned—reciprocating 
flat-die, rotating twin cylindrical-die and rotating triple 
cylindrical-die. Flat-die machines are of the inclined 
variety to provide automatic feed and gravity ejection, 
horizontal machines for hand-fed work, and side-feed ma- 
chines for special long work which requires a horizontal 


Fig. 1—Below—Die arrangement used in flat-die rolling 
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position, and are particularly well suited to the production 
of the more simple types of fasteners and forms, Fig. 6. 
On symmetrical threaded parts such as these up to about 
l-inch in diameter, threads below %-inch, designs such 
as gimlet point screws, knurled parts under 1-inch di- 
ameter, etc., the flat-die machines excel in output speed 
and adaptability. Normally these machines are limited to 
maximum diameters of about 1.125-inch although di- 
ameters up to 1.500-inch have been produced successfully. 
The lower diameter limit is generally around 0.060-inch 
but here again threads as small as 0.006-inch have been 
made successfully. Maximum length of rolled portion is 
limited primarily by the die face width on flat-die ma- 
chines. This dimension runs from 0.500-inch on the 
smallest machine to around 8 inches on the largest ma- 





Fig. 2—Die arrangement used in cylindrical-die rolling. 
Two rolls with a center rest are also used 


chine. Die lengths run from about 1.750-inch on the 
smallest machine to about 15 inches on the largest. 

Cylindrical-die machines normally are adjustable over 
a wider range of diameters than are flat-die machines 
but are not suited to the rolling of diameters under %-inch, 
%-inch being a commonly accepted lower limit. These 
machines ate also manufactured in both horizontal and 
vertical types with the maximum practical diameter which 
can be handled being about 4 inches although in certain 
cases this can be upped to 6 inches, Fig. 7. Maximum 
length which can be rolled in one pass ranges up to 6 
inches and is dependent upon the face width of dies which 
can be employed in the particular machine used. 

As in all cold-forming operations, the product of the 
thread-rolling machine is superior to that produced by 
machining. Tensile and shear strength as well as fatigue 
resistance of the rolled parts is increased to a marked de- 
gree. To these advantages are added those of a smooth, 
hard burnished surface and the ability to produce accurate 
threads and forms on soft, tough and stringy materials 
which are impossible to machine without tearing. 

The high speeds of which thread-rolling machines are 
capable make it incomparably faster than any other meth- 
od suited to the production of similar designs when the 
material used is within the normal hardness range for roll- 
ing. Production rates for reciprocating flat-die machines 
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le ' Be range trom 30 pieces per minute with the larger machines 

_— : to around 175 pieces per minute with the small automatic 
machines. As a rule, parts over 0.625-inch diameter are 
hand-fed and normally output is limited to about 60 pieces 
per minute, although in cases where maximum precision 
is required the top rate is usually about 30 pieces. Cy- 
lindrical-die machines in most cases are somewhat slower, 
production rates ranging from around 5 pieces per minute 
with the larger, hand-fed parts to around 40 pieces maxi- 
mum with smaller parts and semiautomatic feeding de- 
vices. Where speed of production alone is essential and 
the qualities afforded by cold-working can be dispensed 
with, hot rolling can sometimes be employed to advantage 
with thread-rolling machines, the ease of working gained 
thereby allowing both greater diameter and more severe 
deformations than that indicated by the cold-working ca- 
pacity of the machines used. The added cost of heating 
and somewhat inferior surface finish, however, as with 
hot upsetting must be offset by the advantages gained 
and requires careful evaluation. 

Peak rolling surface speed for dies is around 314 sur- 
face feet per minute, at which point the peak load also 
occurs. Round dies, by virtue of constant speed of rota- 
tion, maintain the same speed of blank rotation as with 
: flat dies while operating at about one-third less surface 
Fig. 3—Above—A group of small cold-headed parts finished speed. Increased die life is considerable. 

on flat-die thread-rolling machines To be recognized and taken into consideration along 
Fig. 4—Below—Group of machine parts with grooves, short with the advantages of quality, precision, versatility and 
threads, multiple leads, and micrometer threads produced 
on cylindrical-die thread rollers 
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Fig. 5 — Right — A representative 

group of awkward machine parts 

the threads of which were rolled 
on a cylindrical-die machine 


economy of thread rolling are a 
number of broad limitations which 
normally apply to this method of 
processing. First, the nature of 
the process itself makes it impos- 
sible to produce internal threads 
or forms. Only in the case of some 
special machines used for thread- 
ing extremely thin-wall tubing can 
internal threads be produced. Be- 
ing essentially a high-production 
process it is seldom practical for 
producing small quantities and in 
this aspect it parallels the cold- 
heading process. Because metal is 
displaced in producing a specific 
thread or form, finished part di- 
ameter is always greater than the 
blank, a characteristic which is ob- 
jectionable where a shank and 
finished diameter must be -the . 
same. An extra turning or extruding operation, however, 
can often correct this feature but, of course, at extra ex- 
pense in many cases. Coarse-pitch threads or forms on 
small diameters are often difficult to produce without 
distortion of the blank. Too, threads or forms with steep 
sides and wide flats such as square threads, buttress 
threads, acme threads, etc., are susceptible to material 
defects and are seldom produced when high quality is 
req'iisite. Lastly, hardness of materials used is limited to 
around rockwell C-35 to C-40 and beyond this point die 
life is too short to be practical. 

Drsicn: As can be noted from Figs. 8, 4 and 5, a 


wide variety of machine parts can be designed to utilize 
thread rolling. An almost unlimited variety of thread 
forms can be produced on solid and hollow parts, special 
annular bearing grooves and helical oil grooves, knurls 
and serrations of any variety, single, double and triple 
lead worms, burnishing, etc. Diameters are limited by 
the machine capacities previously enumerated. The rolled 
length, too, should normally fall within machine limita- 
tions. However, where forms or threads longer than the 
available width of dies are required, rerolling can be util- 
ized. Continuity of such forms produced in two passes, 
for instance, is accomplished by overlapping, Fig. 8. 
Actual overall length of parts having a 
portion of their length rolled is relatively 
unrestricted—parts as long as 20 feet 
have been produced with threaded or 
formed ends. 

Limiting the application of rolling 
threads and forms in flat-die machines is 
the fact that it is impractical to make 
flat dies greater in length than 10 to 15 
times the blank circumference and avail- 
able die cavity length of the machines is 
limited as noted previously. Ordinarily, 
a minimum allowance of one-half a work 
turn for leave-off and one and one-half 
turns for finishing is necessary with flat 
dies. Naturally, this limits the number 


Fig. 6 — Left — Flat-die thread roller ar- 
ranged with a cold header for automatic 
production of machine holts 
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Fig. 7—Right—A large Reed A31 horizon- 
tal rolling machine capable of handling 
diameters up to 6 inches 


of turns available for penetration—the 
rate at which the form on the dies is 
impressed into the blank. Dies usually 
must be of sufficient length to allow a 
minimum of four work turns of a blank 
and, for accurate rolling in the harder 
materials, a minimum of seven work 
turns is recommended. Length of rolled 
portion should not be less than one di- 
ameter to avoid the tendency of short 
lengths to skew in the dies. 

Average penetration per contact of a 
given point on a blank with the die sur- 
face cannot be less than: Thread depth 
+- (Total die length— pitch circle 
circumference). Considering a %— 
13 thread rolled between two dies the 
total length of which is 15 inches, aver- 
age penetration per contact on the blank 
is 0.0047-inch. While this rate is not 
excessive for solid blanks, it would col- —_ 
lapse or distort hollow ones, where penetrations of 0.001- 
inch and less per contact often are necessary. In such 
cases cylindrical-die machines are employed and the num- 
ber of work turns can be varied as desired to control 
penetration rates accurately. Too, parts shorter than one 
diameter in length can be readily handled in these ma- 
chines because of three-point support and the possibilities 
of outboard steady rests. 


Blanks Must Be Accurate 


Blank specifications are of great importance in produc- 
ing accurate rolled work. Blanks must be round to start 
with, inasmuch as in only: a few cases of noncircularity will 
any of the various machines correct out-of-roundness. 
Blanks for rolling are always smaller than the finished 
part, usually being within a very few thousandths of the 
pitch diameter of the form, Fig. 9. The volume of metal 
upset above the blank always approximates the material 
displaced in rolling but because material, hardness, finish, 
etc., affect the final result, the exact diameter should be 
established by trial. Hollow blanks may be affected by 


wall thickness, use of support arbors, and rate of pene- 
tration as well. The same is true of extremely thin-wall 
blanks mentioned in the foregoing; shell diameter will be 
just slightly larger than the pitch diameter but must be 
established by trial for accuracy. 

Blank diameters should not vary along their length to 
assure maximum uniformity of the finished part. Ends 
of blanks should be beveled to a 60-degree included angle 
to the root diameter of the form to assure maximum die 
life inasmuch as this tends to minimize severe bending 
action on the rolling blanks. Necks adjacent to shoulders 
are unnecessary and sometimes detrimental to good roll- 
ing but where such are necessary for design purposes, 
60-degree included angles should be used as indicated in 
Fig. 10. 

Tolerances on blank diameter usually should be approx- 
imately two-thirds that on the final rolled diameter of the 
part. Where blanks can be made directly from com- 
mercial rod stock without further finishing, maximum 


Fig. 8—Below—Produced on a special reheader, the blank 
for this part was threaded in a special flat-die machine. 
The %—14 thread is 9 inches long 
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economy can be realized. However, where accuracy such 
as that of Class 4 or 5 threads is desired, for example, the 
blanks must be centerless ground to within a total toler- 
ance of 0.0005-inch. Considering Class 3 threads as an 
example, screw machine produced blanks should be held 
to a total variation of 0.001 to 0.002-inch. 

MatertAts: Normally any of the materials ordinarily 
used can be rolled, including steels with hardnesses rang- 
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ferior dies. By holding the thread depth on the dies and 
the blank to proper tolerances, Class 4 threads can be 
produced. 

Cylindrical-die thread rollers will produce Class 4 and 
5 threads when desired. Pitch diameters in production 
often can be held to within a total variation of 0.001-inch 
while thread to shank concentricity can often be held to 
within a total variation of 0.0003-inch. Micrometer shafts, 





Fig. 10—Below—Where undercut necks must be used 
design shown should be employed for best results 

















Fig. 9—Above—View of a rolled thread showing blank to finished 


diameter relationship characteristic with rolling 


ing up to rockwell C-35. Brass, bronze, nickel, nickel 
steel, Monel, Everdur, aluminum, silver, stainless, tool 
steels, high-speed steels, die-cast white metal, fiber, etc., 
have been handled. Though ductile, low-carbon cold- 
forging materials with hardnesses up to rockwell C-32 are 
most commonly and mist easily rolled, it is possible to 
roll materials as hard as rockwell C-35 to 40, though of 
course die life is progressively lower as hardness increases. 
For best results with forms which require a considerable 
amount of metal movement in rolling or where the ma- 
terial is in the upper rolling hardness range, free-machin- 
ing elements such as silicon, phosphorus, lead and sulphur 
should not be present. Elements which make for ease in 
machining are detrimental to good cold-forging character- 
istics in metals and as with cold heading (see Part XIII 
of this series) a compromise must be made by the designer 
in selecting materials depending primarily upon the com- 
bination of processing methods necessary to produce a 
specific part. 


Roots Harden to Greatest Extent 


When rolling threads in heat-treated blanks, the root 
of the form work-hardens to a greater extent than the 
crests. With rockwell C-34 blanks, the roots reach a hard- 
ness of nearly C-60. Inasmuch as this is approximately 
the hardness of the dies, it can be readily seen that unless 
extremely low penetration rates are employed die life is 
so low as to be impractical. Naturally production speed is 
sacrificed where such parts are necessary, although the 
quality of the product is often such as to warrant the 
extra cost, aircraft fasteners being a good example where 
this is the case. 

ToLerANces: Rolled threads provide an excellent key 
to the tolerances available and practical in rolling. Class 
2 threads are extremely easy to produce and can be rolled 
from ordinary rod stock without further finishing. How- 
ever, inasmuch as the more accurate dies have longer life, 
dies thread-ground to Class 3 specifications will produce 
Class 3 threads at a cost below that for Class 2 with in- 
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Fig. 4, have been rolled to plus or minus 0.0001-inch on 
diameter with a lead accuracy of 0.0001-inch. 

Rolled forms and threads have greater uniformity and 
better surface finish, Fig. 11, than obtained with other 
methods. Comparatively speaking, surface finish of rolled 
threads is rated around 4 to 8 microinches while com- 
mercial finish on ground threads runs from 8 to 16 micro- 
inches, 60 to 65 microinches with milled threads, and 125 
to 250 microinches with chased threads. 

In specifying for rolling it must be remembered that 
rolling usually results in a lengthening of the workpiece 





Fig. 11—This special form, rolled in SAE 1020 steel, indi- 
cates the extremely high quality surface finish obtainable 


to a certain extent. Although in most cases this effect is 
of no consequence, it may create out-of-limit parts where 
length tolerance is critical. Too,. where parts such as 
those with rolled oil grooves or bearing grooves, the ma- 
terial thrown up during rolling often must be removed by 
means of a final centerless grinding operation and finish 
tolerances may depend primarily upon this operation. 
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practice result in superior plastics parts 


By John Delmonte 


Technical Director 
Plastics Industries Technical Institute 
Los Angeles 


OLDED plastics materials have at long last come 
of age. Standard specifications now define not 
only their properties but also their design limita- 

tions. Need for information of this nature has long been 
felt by engineers responsible for the applications of 
plastics to various machines and products. Because of 
the varied chemical nature of the materials and the dif- 
ferences in properties, standardization has not been easily 
achieved. Many individuals interested in the production 
as well as the end uses of plastics, have co-operated in 
preparing specifications. These initial efforts have been 
made at a most timely phase of the plastics industry de- 
velopment. Today, industry leaders in a realistic self- 
appraisal are making every effort to discourage poor ap- 
plications of plastics. The success of these measures 
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Fig. 1—Above—High impact strength phenolic, rag filled, 
is utilized in molded clutch cone 


depends in part upon consumer education which informs 
potential users of the best design practices, so that when 
specifications are drawn or requirements stated, they will 
reflect cognizance of standardized practices. 
Standardized design practices not only assist molders, 
fabricators and laminators in preparing their tools and in 
framing intelligent quotations upon a job, but also save 
considerable engineering design time on the part of the 
consumer by clearly defining, for example, correct toler- 
ances for plastics parts. Of course, the type of tooling 
and the production methods to be employed will also in- 
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TABLE I 
Typical Characteristics of Phenolic Molded Parts 
Impact Strength 
(Izod) Tensile 
Type Description (ft-Ib/in. Strength 
No. of Material notch, min) (psi, min) 
1 Unfilled, transparent phenolic ..... 0.36 7000 
2 General-purpose, wood-flour filled.. 0.24 7000 
3 General-purpose, wood-flour or cot- 
a SO Ee eee 0.34 7000 
4 Moderate impact strength, rag filled. 0.80 5500 
5 Medium impact strength, rag filled. 1.75 6000 
6 High impact strength, rag filled.... 4.00 6000 
7 Low electrical loss, mineral filler... 0.30 5500 
8 Superior electrical, high frequency.. 0.30 5500 
9 General-purpose mineral filled for 
mechanical and electrical ...... 0.70 4500 
10 Heat resistant, mineral filled....... 0.25 5000 


fluence design, ‘though by close co-operation between the 
plastics fabricator and the machine designer, a satisfactory 
solution can be obtained. For example, before a design 
in molded plastics is transcribed to a production drawing, 
the custom molder should be called in and the part care- 
fully studied. Usually the two interested parties are called 
together when preliminary price quotations are requested. 
It is significant that much time has been spent by mate- 
rials manufacturers, fabricators, and consumers during the 
past few years trying to arrive at a set of standard specifi- 
cations for plastics materials, analogous in some respects 
to the SAE numbers for steel, where the numbers reflect 
certain qualities of the plastics. The problems are even 
more difficult for plastics because of their varied chemical 
nature. It would be like trying to establish a common 
code of numbers not only for steel, but also inclusive of 
lead, copper, aluminum, etc., and their alloys. However, 
the steps have been undertaken under the auspices 
of the Society of the Plastics Industry, and while code 
numbers for various molded plastics are far from uni- 
versal acceptance as yet, the number of organizations 
adopting the SPI numbers for molded plastics materials is 
growing. It is the general feeling among most plastics 
engineers that the chemical identity of the plastic, coupled 
with the SPI number, will answer most requirements. 
The SPI number is predicated upon the following phys- 
ical factors: 
1. Heat Distortion TEMPERATURE which establishes the 
first two digits: 10 for 100 F, 11 for 110 F, 25 for 250 F 
2. Mintmum Impact StrenctuH which determines the 
next two digits: 03 for 0.3 ft-lb, 15 for 1.5 ft-lb, etc., 
8. TeNstLeE STRENGTH which sets the fifth and last digit: 
5 for 5000 psi, 7 for 7000 psi. etc. 
Thus, for example, the molding compound SPI 24046 
would have a heat distortion temperature of 240 F, an 


TABLE II 
Typical Characteristics of Melamine and Urea Plastics 
Impact 
Strength 
Type Number (Izod) Flexural Resistance 
and (ft-lb/in., Strength Time 
Description notch min) (psi, min) (seconds) 
1 Melamine, alpha-cellulose.. 0.2 9,000 80 
2 Melamine, mineral-filler.... 0.25 7,500 120 
3 Melamine, chopped-rag filler 0.55 10,500 120 
4 Melamine, phenol-formalde- 
hyde (85:15) rag filler... 0.9 13,000 ts 
1 Urea, general- - 
aiatie ane 10.000 
2 Urea, general-purpose cellu- ‘ 
losic a, LR Rate tS 0.20 10,000 
Urea, arc resistant cellulose 
APNE rife «SORT Rae ie 0.20 10,000 - 90 
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impact strength of 0.4 ft-lb per inch of notch, and a ten- 
sile strength of 6000 psi. The material would probably 
be thermosetting as the great majority of thermoplastic 
molding compounds have heat distortion points under 
200 F. However, this method of specification teaches the 
designer to indicate the property values best suited for 
an application, leaving the choice of material to the mold- 
er. Factors such as cost, chemical and electrical proper- 
ties, color, moldability and many other items do not ap- 
pear in the above classification number. While the system 
is far from fool-proof, when mentioned in connection with 
the chemical identity of the plastic, the SPI code number 
proves useful. Quite a few code numbers have been tabu- 
lated by the SPI, ranging from SPI 10232 to SPI 30026, 
though the complete list will not be reproduced herewith. 





Fig. 2—Inserts in underside of tray facilitate fastening. 
Tray is molded cellulose acetate butyrate with ribs for 
reinforcement 


It should also be noted that all of these physical properties 
are determined by the standard testing methods of the 
American Society for Testing Materials. 

Among other material standards which should be ob- 
served are those issued by the ASTM which define the prop- 
erties of various plastics. These specifications represent a 
departure from earlier practices which were confined pri- 
marily to .definitions of the testing procedure. Because 
phenolics are widely employed by machine designers, their 
properties are listed in TaBLEe I (from ASTM D-700-43T). 

It should be noted that the values in Taste I are 
minimum and that heat distortion points, which are not 
listed in this ASTM specification, are from 250 to 300 F 
for most of the materials. High impact strength materials 
such as ASTM Type 6 have important machine applica- 
tions, Fig. 1. Urea and melamine formaldehyde, as well 
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as cellulosic plastics are listed similarly though the num- 
ber of standard plastics types are less. For example, 
ASTM D-704-44T indicates four standard melamine for- 
maldehyde molding compounds. Some of their charac- 
teristics are shown in Taste II, together with three stand- 
ard grades of urea-formaldehyde plastics, which are de- 
scribed in ASTM D-705-48T. 

As in Taste I, the values shown in TasBxz II represent 
minimum values. The arc resistance rating (ASTM D- 
495-42) were included because, in addition to the prom- 
inent roles assumed by urea and melamine formaldehyde 
plastics in furnishing colorful plastics, these materials are 
outstanding in electrical properties, particularly with ‘re- 
spect to resistance to arcing. Similar specifications have 
also been adopted for laminated plastics, with three main 
types: Cellulose paper, cellulosic fabric, and asbestos base. 
These are subdivided into twelve standard grades (using 


the same letters standardized by the National Electrical 
Manufacturers Association—Type X, C, A, etc.). 
Similarly the ASTM has established property standards 
for polystyrene, cellulose acetate, cellulose acetate-buty- 
rate, polyvinyl chloride-acetate, ethylcellulose, nylon, and 
polymethyl methacrylate molding compounds. These are 
thermoplastic types of material and, while their significant 
properties are much too extensive to reproduce herewith, 


the ASTM standards relating to them are: 


Polystyrene Molding Materials ASTM D-703 
Cellulose Acetate Molding Materials ASTM D-706 
Cellulose Acetate-Butyrate Molding Materials ASTM D-707 
Polyvinyl Chloride Acetate Molding Materials ASTM D-728 
Polyvinylidene Chloride Molding Matwials ASTM D-729 
Ethycellulose Molding Materials ASTM D-787 
Nylon Molding Compounds ASTM D-789 
Methyl Methacrylate Molding Compounds ASTM D-788 


It is recommended, when the machine designer consults 


TaBLeE [[]—Recommended Design Practices 





Design Factors 


Correct Practice 








SHRINKAGE: Shrinkage between mold dimensions and 
molded piece is extremely complex, particularly as 
the shape of the piece becomes involved. Shrinkage 
is greater parallel to flow direction than across 
flow direction, Nonuniform thickness in molded 
parts produces an unbalanced shrinkage and sub- 
sequent warpage. Surface shrink marks develop 
on thick sections of thermoplastics 


Abrupt changes in wall thickness should be avoided, and as 
uniform a section as possible maintained 

Control of shrinkage requirescareful mold design procedures, 
which control direction of material flow and make allow- 
ances for thermal differences between plastic and mold 
material 

Higher molding pressures and preheating of material reduces 
the shrinkage slightly 

Flat sections are preferably backed up with reinforcing ribs 

Size of gates in injection and compression molds should be 
large enough to maintain good pressure 

Parts may be cooled in shrink fixtures, and cooled slowly to 
reduce residual stresses 








Raput AND FILueTs: Stress concentration factors of 
plastics tend to be high and flow marks to be 
pronounced in the presence of abrupt radii and 
fillets 


Well rounded corners should be employed on both inside and 
outside radij (See Taste IV for recommendations) 


Reducing stress concentrations by proper designing will in- 
crease working stresses of plastic 











Unpercuts: Undercuts in molded parts require split 
mold sections or removable mold parts, raising 
piece costs 


Undercuts should be avoided unless necessary to design, then 
discussed with molder to ascertain limitations of his tools 


When shallow undercuts are required stripping from mold 
part when hot has been possible 


Design may utilize two or more pieces to be cemented 








TureADs: Molded threads or drilled and tapped 
threads jn molded parts are not as strong as metal 
counterparts 


If threads are to be small, metal inserts are recommended. If 
threaded assemblies are to be made with aid of wrench 
metal threaded insert is preferred 

External threads should start at least 1/32-in. from end and 
not run to face of molded body 

Well rounded threads for bottle closures may in some cases 
be stripped from mold without twisting 





Drart: Molded parts require adequate draft oz taper 
to remove from molding surfaces 


Draft of % to 2-degree taper covers most examples, though 
more and less are used 

In deep drawn parts converging tapers are recommended, 
creating a slight wedging action as mold is closed 

ag A polished mold surfaces aid removal of part from 
mo. 





Russ: Ribs help to prevent warpage and aid in flow 
and distribution of molding material 


Good fillet at base of ribs should be employed 
Width at base of rib is recommended as % wall thickness, to 
avoid sink marks in injection moldings 





WALL Tuicxness: With wide variations in wall thick- 
ness, uneven cure and conditions for warping are 
augmented 











Thermosetting materials are seldom less than 1/16-inch thick 

With proper preheating, thick molded thermosetting materials 
offer no problem 

Sink marks in thick thermoplastics are minimized by deeper 
gating and longer cycle time in machine, maintainance 
of full positive pressure on material aids uniformity 

For reasons of economy, thick molded sections should be 
ae out if practicable, and uniform wall thickness main- 
taine 
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such specifications, that properties such as the heat distor- 
tion temperature and impact strength (which détermine 
the SPI numerical classification) be noted. The heat dis- 
tortion points are listed in the specifications for thermo- 
plastic molding materials, and determine practical operat- 
ing temperature limits. The data contained in these 
specifications, coupled with good engineering will help in- 
sure sound applications of plastics which should give 
trouble-free service. 


ods. These closer tolerances apply to those dimensions 
measured across parting lines or parallel to direction of 
mold closing. 

In general, closer molding tolerances are held by mold- 
ers in the United States than in England or European 
countries. To give a general picture of the range of mold- 
ing tolerances recommended by SPI* Tas.e V lists tol- 


Recent efforts at standardization of molded plastics TABLE IV 
parts have established significant design practices, which s 
are discussed in some detail in a booklet issued by the SPI Stress-Concentration Factors at Corners of Molded Parts 
(Advance Chapter No. 6—“Design of Molded Articles” Ratio of Inside Radius 
SPI-Nov. 1946). The problems do not resolve themselves Factor® to Wall Thickness 
into a series of simple formulas which determine correct oe ae 
design. Variables in molding materials, atmospheric con- L5 ‘60 
1.3 1.0 


ditions and molding techniques have much to do with the 
quality and tolerances on the final molded articles. Only 
recently manufacturers of molding compounds have made 
co-ordinated efforts to establish standard testing proce- 
dures and standard molds for evaluating the performance 
of molding compounds and for exploring the effects of 
moisture, pressure and temperature. That this work is 
now under way is evidence of the recognition of the need 
for standard molding practices. 

In TasLe III some of the better design practices are 


listed. 
Tolerances on Molded Plastics Parts 


Dimensional tolerances in molded plastics parts have 
been the subject of careful study, and values to be incor- 
porated in the design must make adequate allowance for 
molding techniques employed as well as for dimensional 
stability of the parts in service. SPI has made an initial 
survey of molding dimensional tolerances and has pre- 
sented tolerauces in three classifications: (1) Fine toler- 
ance—very close limits, possible through strictest super- 
vision. (2) Standard tolerance—usual tolerance which can 
be held under usual production conditions. (3) Coarse 
tolerance—permitting considerable latitude in dimension- 
ing. 

It should be noted, of course, that the closer the speci- 
fied tolerance, the higher will be the cost of tools as well 
as the finished part. In general, higher pressures and 
“transfer, plunger, or injection molding will permit closer 
tolerances than are possible by standard compression meth- 


® plete data on molding tolerances may be obtained from SPI, 295 
Madison Avenue, New York 17, N. Y. 





® Proportional increase in estimated working stress. 


erances for certain selected dimensions. These tolerances 
are standard practice, with coarser limits preferred if very 
close accuracy is not required. In specifying tolerances 
for molded parts, the machine designer should try to take 
advantage of the inherent flexibility in many molded plas- 
tics (due to their comparatively low modulus of elasticity 
as compared to metals). This means that the molded 
parts lend themselves to “springing” into place during as- 
sembly, not necessitating a precision fit as may be re- 
quired of metal stampings or castings. 

Space does not permit a complete evaluation of the de- 
sign standards which have been established for metal 
inserts to be used in molded plastics. Inserts are fre- 
quently produced on automatic screw machines and aid 
in the assembly of molded plastics parts, as well as in 
the attachment of electrical connections. These inserts 
may be brass or aluminum, and either threaded, 
(internally or externally) or anchored with some eyelet- 
ting device, Fig. 2. There appears to be a growing in- 
terest in aluminum-alloy inserts which have thermal coef- 
ficients more closely matching those of plastics than do 
brass inserts. Once again the designer will save both 
time and costs by employing insert design which has been 
standardized by moldets. 

Standard design practices are not a panacea for molded 
plastics. They will, however, aid the designer in achiev- 
ing satisfactory applications of plastics materials. The 
standards are not absolute rules which must be followed, 
but rather are stepping stones from which improved de- 
signs in molded plastics will be developed. 


TABLE V_ Standard Tolerances 


(Plus or minus tolerances) 
Tolerance on 


Method Tolerance on One Tool Part Linear Dimension*® Draft 
Type of of for Diameters of for Cavity depth of Angle 
* Material Molding 1 in. 3 in. 5 in. 1 inch Sinmches (degree) 
General-purpose phenolic Compression .0045 .0072 010 .008 .012 % 
High-impact phenolic Compression .0055 .008 O11 .010 .014 % 
Alpha-cellulose filled urea Compression .007 011 015 .010 es % 
Polystyrene Injection .0037 .005 .0065 .004 .007 1 
Cellulose acetate butyrate Injection .004 .0055 .0072 .005 .009 % 
Cellulose acetate 

(Medium flow) Injection .0038 .0055 .0072 .005 .009 1g 





* Dimension parallel to direction of mold closing. 
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Planning Ahead in Design 


Major emphasis has rightly been placed, since the end of the war, on 
high production of capital and consumer goods. Manufacturers who could 
go into production of prewar models with relatively few design changes 
were in an enviable position to meet the demand and to reap the benefit 
from their prewar engineering programs. 

This picture now is changing rapidly insofar as the designer is con- 
cerned. Factors other than high production necessarily have to be taken 
into account in view of the more competitive days that lie ahead. Machin- 
ery companies that have not already done so are making market studies 
and laying plans accordingly. Many concerns that have been content 
to continue production of refined models are branching out into the devel- 
opment of entirely new designs, and other companies are diversifying their 
lines by adding entirely different machines to the types previously pro- 
duced. 

It has been proved repeatedly that the companies which are in the 
best position to make headway against all competition are those which 
have been sufficiently farsighted as to have alternative or modified designs 
laid out so far in advance that all forseeable contingencies can be met. 
Some of these manufacturers advisedly make a practice not only of hav- 
ing redesigned models ready to go into production when the time is ripe, 
but also of having still more advanced designs either completed or on the 
board. Automobile companies—to mention a specific classification—are 
not lacking in this respect. Even with the unsatisfiable demand for new 
cars at the present time, a new model Packard is now on display and 
Oldsmobile promises a radically new departure for next year. Undoubt- 
edly these and other automobile companies already are developing later 
models. 

Builders of machines of all other types might well emulate the meth- 
ods of the automobile industry in the timeliness of announcing new designs. 
It probably would be safe to say that even if the nation were to be faced 

_ with a recession, the engineers of the automobile concerns would be ready 
to meet it with low-priced yet distinctive models on which the design work 
already has been completed. 

Farsightedness in design pays big dividends. Machinery companies 
should encourage their engineers to utilize this characteristic to the fullest 
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Below—Warner & Swasey au- 

tomatic 5-spindle chucking 

lathe is designed for simplicity 

of form, sturdiness, safety, op- 

erator convenience and ease 

of maintenance. Designer: 
Henry Dreyfuss 








Right—Apparatus 


Right—Carrier window-mount- 
ed room cooler is styled to pro- 
vide least clash with the differ- 
ent types of interiors in which 


“units are to be installed. De- 


signer: Henry Dreyfuss 


Left—Supplanting conglomer- 
ate units of the past with their 
multiplicity of “Rube Goldberg- 
ish’ arms and levers, this S. S. 


— White column-type dental unit, 


styled by Henry Dreyfuss, pre- 
sents a substantial, co-ordin- 


-ated appearance, more con- 
venient for the dentist and less . 


Sat akg 


forbidding to the 


of this fre- 
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quency-modulation transmitter 
formerly was hidden by steel 
doors. Now Herculite glass pan- 
eling permits view of the orderly 
arranged components. Styled by 
Henry Dreyfuss for Bell Telephone 
Laboratories 


Machines herein presented 
‘have been selected for their 
excellence of appearance. 
They. serve to illustrate many 





Right — Integrated symmetry 
and simplicity of form are com- 
bined with ease of operation in 
this Cummins portable electric 
perforator styled by Raymond 
Loewy Associates , 


Below—Clean-cut, symmetrical 
appearance of this plastics 
molding machine implies excel- 
lence of engineering. All ob- 
trusive parts have been modi- 
fied and group-housing has 
been used effectively. Designed 
by Designers for Industry Inc. 
for Sorel Industries Ltd. 


Below—Rugged reliability is 
suggested by this 20th Century 
Limited locomotive, exterior 
styling of which does not deter 
ready maintenance. Designer 
Henry Dreyfuss »° 


of the factors diséussed 

David F. Welch in his timely 

article “Design Trends”, 
Page 109, this issue 
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Right—What the typewriter of the fu- 
ture might look like. This plastics mod- 
el envisages electrical operation of 
keys, dustproof housing over 
keys, and built-in lighting. 
Designed for Durez Plastics. 
& Chemicals Co. by Da " 


. 


Above—Portable air compressor has 
cooling fins and handle cast integral 
to conform to airfoil shape gr 
of body. Finish is two- j ° Air Press oan 
tone brown and orange aa oe Sted ae ee 
wrinkle paint. Styled by 
Sundberg-Ferar for Thee 
Devilbiss Co. 


Right above — Finch Facsimile. SI a 


an 


sending and receiving machine 

has combination cast aluminum 

and sheet metal housing. Trim cabinet was 
designed by Walter Dorwin Teague 


Left—Simplicity and symmetrical 

form plus an aspect of sturdy de- 

pendability have been designed 

into this Struthers Wells tangent 

bending machine by Designers for 
Industry Inc. 











Right—Top shell and casing 
of Lewyt canister-type vacu- 
um cleaner are steel stamp- 
ings of barrel contour with 
bowed-taper sides. Finish is baked gray enamel, 
hammer tone, with aluminum and stainless steel 
trim. Designed by J. Gordon Lippincott & Co. Inc. 


Left—Evans home heater, un- 
like some of its contempor 
looks like a heater. Recess 
flame-view window emphas- 
izes the unit's function. | 
els meet in harmonio 
moldings being used t 
louver groups and fire 
integrated pattern. Finish 
warm grayish brown. | 

er: Walter Dorwin Teague 
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Right—Hoover vacuum cleaner in- 
corporates light-weight metals and 
plastics in a clean-lined modern form 
free of frills and of maximum utility 











Left — Carrier sel f-con 
tained air conditioning 
unit exemplifies excellent 
proportioning of louvers 
and panels. Designer: 
Henry Dreyfuss 











of engineering parts, materials and processes 


Brake Ratchet is Broached 


ATCHET for automobile parking 

brake is broached from steel tubing 
in one stroke. All twenty notches for 
ratchet are formed simultaneously by 
multiple tool on six-ton Colonial Broach 
Co. press. Production of single machine 
has exceeded 175 ratchet units per hour. 





Strain Gage Determines Pressure 


S TRAIN GAGE gives constant de- 

termination of pressure in rolling 
mill shown at left. In rolling prac- 
tice, when pressures increase be- 
yond a certain point they give no 
increased reduction in metal thick- 
ness but may cause equipment 
failure. The Pratt and Whitney 
gage mounted on the post of mill 
indicates optimum reduction point 
to operator, thus speeding rolling 
operation and eliminating danger 
to machine. Because strain gage 
employs an electrical circuit, as 
many indicating or signalling in- 
struments as desired may be used 
at any remote location. Recording 
instruments may also be remotely 
located where desired. Reversing- 
type mills, for example, use meters 
at both control benches. 





Fan Has Lead Casing 





F AN, left, used for moving sulphuric acid vapor in 

chemical plants has lead casing, greatly reducing 
corrosion and lengthening life. Housing is sand cast of 
five per cent antimony lead by the United States Pipe 
and Foundry Co., using a special dry sand suited to the 
density of lead. Flanged cast-lead rings are bolted to the 
inlet and delivery openings and are welded to the sheet- 
lead ducts which convey the gases. Impellers are steel 
plate welded to the shaft and are covered with %-inch of 
lead bonded to the steel. 
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Cam Design Chart for 


| 


Constant Acceleration 


By E. A. Hartbaver 
Design Engineer 


F. B. Redington Co. 
Chicago 


NE of the commonest forms of motion imparted by 
a cam is the so-called “gravity” motion. This mo- 
tion is parabolic, the equation to the curve being 


d=kat 


where a is the acceleration constant, d is the distance, and 
t is the elapsed time interval. A constant acceleration 
curve is well adapted to many of the problems of cam mo- 
tion, possessing the advantages of starting smoothly from 
rest, speeding up uniformly to a maximum velocity, and 
then slowing down uniformly. Due to the acceleration be- 
ing constant the maximum value of acceleration is less 
than with any other type of motion. 

For purposes of motion study, two parabolic curves are 
generally used, intersecting at the midpoint of both stroke 
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Fig. 1—Motion of cam having constant acceleration and 
deceleration is represented by two parabolas 


and distance, Fig. 1. If measurements are taken from 
either end of the stroke, each half of the motion may be 
expressed 


d = %at' (Osts%) 


It should be noted that it is not necessary to have both 
curves equal and opposite, provided the two parabolas are 
tangent at their intersection. However, symmetrical mo- 
tion is generally desirable for simplicity and is assumed in 
this data sheet. 
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in the general equation, d represents a proportion of 
the distance and ¢ a proportion of the total time. Know- 
ing that d = % when t = %, a may be found. Substi- 
tuting in the foregoing equation, % = % a (%)?; whence 
a = 4 and 


d=2? 
Also, by differentiating, the velocity is 
vo=A4t 


The alignment chart on the following page is based on 
these equations. For practical purposes the proportional- 
ity of distance and time have been broken up to permit a 
direct reading of actual values: 


ae Ne) 


where D = total stroke, T = total time, d = distance 
from start (or end) of stroke, and t = time from start (or 
end) of motion. 

The chart greatly simplifies the labor involved in solv- 
ing the foregoing equations, and enables the effect of vary- 
ing time and distance or both to be readily studied. The 
following example illustrates its use. 

A cam imparts a motion of 8% in. in 180 degrees of 
cam rotation. How long does it take to move 1% in. and 
what is the velocity at that instant?- 

Draw a line through 8% on the D-scale and 1% on the 
d-scale, intersecting the velocity scale at 1.11. Through 
this point and 180 degrees on the T-scale, draw a line in- 
tersecting the t-scale at 50 degrees. This is the answer to 
the first question. 

To find the instantaneous velocity first compute the av- 
erage velocity, which is the stroke divided by the time to 
complete the stroke. If T denotes the angle turned through 
by the cam in this time and N is the rpm of the cam, this 
time is T/360 N, hente the average velocity is 


Veep = 360 ND/T 


The instantaneous velocity is the average velocity times 
the velocity ratio found from the chart. 

For the foregoing example, V,,, = 360 x N X 8%/180 
= 16.25 N, and the required instantaneous velocity is 1.11 
x 16.25 N = 18.04N. If N = 100 rpm, for example, the 
velocity is 1804 in. per min. 

Problems involving strokes beyond the range of the 
chart may be worked by multiplying by a factor to adapt 
them to the scale. 
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To obtain additional information on these new developments see Page 257 


High-Pressure Needle Valve 


PRECISION NEEDLE 
VALVE for gage and metering 
lines, etc., is suitable for work- 
ing pressures to 3000 psi and 
for temperatures to 750 F. The 
valves, which are available in 
both globe and angle types in 
sizes from % to *%-inch, are 
made of cadmium plated car- 
bon or chrome steel to suit 
specifications. Union nut con- 
struction of the valve is said to 
prevent dangerous blow-outs 
during opening or repacking and make possible extra 
deep stuffing box. Positive back-seating allows the valve 
to be safely repacked under full line pressure. A metal-to- 
metal line seal at the bonnet eliminates the use of gaskets, 
and full port clearance prevents interference with flow 
characteristics by the nipples. Manufacturer: Kerotest 
Mfg. Co., 25258 Liberty Ave., Pittsburgh 22. 

For further information circle MD 1 on card Page 257. 








Locking Fastener 


RUBBER GROMMETS are now available to take the 
place of metal grommets used in the Lion fastener to hold 
locking stud in position. Rubber grommet holds stud 
snugly in place and can be applied without any special 
tools. It allows quick, easy replacement of studs by longer 
or shorter studs to provide for variation in sheet thickness. 
Rubber grommet is especially useful where air or water 
seal is required. Manufacturer: Lion Fastener, Inc., East 
Main St., Honeoye Falls, N. Y. 

For further information circle MD 2 on card Page 257, 





Miniature Speed Changers 


MINIATURE SPEED 
CHANGERS, capable of 
transmitting torques as 
great as 2 lIb-in. at 
speeds up to 20,000 rpm, 
measure only 2 11/16 
inches long and 1 1/16 
inches in diameter. Of 
spur gear construction, 
the speed changers are 
capable of power transmission in either direction in 
speed ratios from 10:9 to 15:1. Drive shafts are coaxial 
and are mounted in permanently-lubricated ball bear- 
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ings. Intermediate gears are mounted in graphite-im- 
pregnated plastic bearings, so that no lubrication is re- 
quired except under high loads. Manufacturer: Metron 
Instrument Co., 432 Lincoln St., Denver 9. 

For further information circle MD 3 on card Page 257. 





Heavy-Duty Induction Motors 


ty es DRIP and_splash- 

— proof squirrel-cage in- 
duction motors, newly 
available, are rated at 
100 to 1000 horsepower, 
1800 rpm and_ lower 
speeds. Motors have 
fabricated steel frame, 
and access plates de- 
signed for speedy re- 
moval. Sealed bearings may be cleaned and refilled 
without motor disassembly and double-end ventilation 
is provided by a blower at each end of the rotor. Start- 
ing characteristics are NEMA Class B (normal torque, 
low starting current) for across-the-line starting. Manufac- 
turer: Electric Machinery Mfg. Co., Minneapolis 13. 

For further information circle MD 4 on card Page 257. 








Mercury Switches 


HERMETICALLY SEALED 
and thus’ unaffected by 
moisture, dust or corrosion, 
new Chatham mercury swit- 
ches are available in multiple 
or single-contact types. Any 
contact arrangement, includ- 
ing polyphase types can be 
provided. Units are compact, 
light in weight, and are cap- 
able of quick make-and-break. They are recommended 
for use in areas where explosion or fire hazards exist, 
because of inherent elimination of open sparking or arc- 
ing. Manufacturer: Chatham Electronics, 475 Washington 
St., Newark 2, N. J. 


For further information circle MD 5 on card Page 257. 








Aluminum-Clad Steel 


LOW CARBON STRIP STEEL clad with aluminum is 
now available either as a duplex metal with aluminum on 
one face or a triplex metal with aluminum on two faces. 
The material has a ductile bond between the two metals, 
permitting the stock to be formed or drawn into intricate 
shapes without fracturing the inner layer or loosening of 
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the coating. Clad sheet is recommended for applications 
such as sleeve bearings and conditions where the anti- 
corrosive properties of aluminum are desirable. Stock is 
standardized in 2S aluminum although other aluminum 
alloys are available. Manufacturer: P. R. Mallory & Com- 
pany Inc., 3029 E. Washington St., Indianapolis 6. 

For further information circle MD 6 on card Page 257. 


Cable Connector 


COAXIAL cable connector for making efficient water- 
tight coaxial-cable connections for antennas, etc., now is 
being offered by Barker & Williamson, 235 Fairfield Ave., 
Upper Darby, Pa. The connector, known as Type CC-50, 
is aluminum with steatite insulation and has forged-steel 
eyebolts equipped with soldering connections. Five-eighth 
inch rubber tubing and cement for installation is supplied 
with each connector. Assembled unit weighs 12 oz., will 
also serve as center insulator for half-wave doublet. 

For further information circle MD 7 on card Page 257. 


Hydraulic Pump 


PUMP UNITS incor- 
porating tank filler and 
pressure gage are de- 
signed to deliver a steady 
oil flow at continuous 
working pressures up to 
1000 psi. Pump _ units 
come complete with tank, 
filler, screen and breather 
cap, oil-level indicator, 
pressure gage and gage 
head-off valve, adjustable 
relief valve, flexible 
coupling and piping. Units are furnished standard for any 
NEMA frame motor but special motors may be mounted. 
Units with single pump, known as Series 9100, operate at 
1200 to 1800 rpm with tank capacities of 4%, 10, 17%, 
35, 60 and 100 gallons. Units having double pumps with 
two separate circuits, Series 9200, operate at 1200 rpm 
with tank holding 10, 17%, 35, 60 or 100 gallons. Manu- 
facturer: Gerotor May Corp., Maryland Ave. & Oliver 
St., Baltimore 3, Md. 

For further information circle MD 8 on card Page 257. 


Electric Motor 


UNIVERSAL GEAR- 
MOTOR known as DUR- 
531 operates on 115 volts 
ac or de developing a 
torque of 3.7 pound- 
inches at 120 rpm for 
intermittent duty. Motor 
housing is die-cast and 
totally enclosed while 
worm gear is laminated 
Bakelite. Gear housing 
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is grease packed for thorough and long-life lubrication. 
Aimature and field windings are doubly impregnated and 
baked, and armature bearing at commutator end is grease- 
sealed ball: bearing.‘ New type motor is recommended 
for applications such as vending machines, remote con- 
trols, cam operation, instruments and the like. Manufac- 
turer: John Oster Manufacturing Co., 1 Main St., Racine, 
Wis. 


For further information circle MD 9 on card Page 257. 


Rotary Pump 


MEDIUM-DUTY gear type pumps suitable for pump- 
ing materials such as oils, varnishes, and chemical solu- 
tions have capacities varying from 1 to 550 gpm with dis- 
charge pressures up to 250 psi. The pumps are available 
in two models: The external-bearing model designed for 
nonlubricating fluids, and the internal-bearing model for 
lubricating fluids. Both models are available with either 


vertical or horizontal mountings. Rotors are the deep- 
toothed, noncontacting type of small diameter, utilizing 
the continuous herringbone configuration. Small diameter 
rotors provide low pitch line and have smooth, quiet and 
efficient operation. Manufacturer: Sier-Bath Gear & Pump 
Co., North Bergen, N. J. 


For further information circle MD 10 on card Page 257. 


Protective Coatings 


COATING designed for application to aluminum and 
aluminium alloys prior to painting or lacquering reacts 
chemically with the metal and bonds with it in from 15 
to 60 seconds in a single treatment. The coating, which 
is applied at room temperature by dip, spray or brush, 
has excellent adhesion and uniformity and is applicable 
to all forms and alloys of ‘aluminum. Manufacturer: 
Colonial Alloys Co., Ridge Ave. and Crawford St., Phila- 
delphia 29. 

For further information circle MD 11 on card Page 257. 


Terminal Headers 


GLASS TO METAL hermetic seals in a wide variety 
of shapes of multiple electrical terminal headers with 
a 75 per cent saving in material costs have recently been 
announced. Terminals in headers may be arranged with 
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SLEEVE TYPE BEARINGS 


N OISE is usually a source of irritation. In a household 
appliance it has an adverse effect on the sale of the product. In a 
machine tool it usually means vibration. Vibration robs the unit of 
any degree of accuracy in its performance. The best way to deal 
with noise is to eliminate it. 

One easy way to eliminate noise is through the wider use of 
Sleeve Type Bearings. Their simplified construction . . . no-moving 
parts within the bearing . . . provides an even, unbroken bearing 
surface. This permits the shaft to build a protective film of lubrication 
between the bearing and the shaft . . . thereby to operate quietly, 
efficiently, and for an exceptionally long period of time. 

Quiet operation is but one of the many worthwhile features of 
Johnson Sleeve Bearings. Another . . . and a particularly important 
feature in today’s market . . . is their low cost. Manufacturers of all 
types of equipment are being pleasantly surprised af the substantial 
savings they make when they use Johnson Bearings. 

When you are ready to check over your bearing applications . . . 
to eliminate noise . . . to save money . . . to improve performance... 
call in Johnson Bronze. We manufacture all types of Sleeve Bearings 
. . . we have over forty years experience . . . and we are ready to 
serve you NOW. 


JOHNSON BRONZE CO. 


525 South Mill Street New Castle, Pa. 
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a minimum of spacing in any pattern or combination of 
voltage ratings. The headers possess a matched coef- 
ficient of expansion, are vacuum tight and have a re- 
sistance of over 10,000 megohms between body and 
terminals or between terminals. They have a permanent 
chemical bond between metal and glass, and are capable 
of withstanding shock of hot-tin dipping to facilitate 
soldering. Manufacturer: Hermetic Seal Products Co., 
414-418 Morris Ave., Newark 3, N. J. 
For further information circle MD 12 on card Page 257. 


Electronic Timers 


INDUSTRIAL and welding timers of unusually small 
size, used to measure timing intervals from 1/60-second 
up to several minutes, are available in several continuous- 
ly variable ranges. Control box of the timer, measuring 
only 5 by 4 by 2 inches, can be mounted with bracket or 
incorporated in machine by flush mounting in any panel 





surface near the operator, with the timer box mounted 
anywhere out of the way. Timer is of the electronic type 
with no mechanical component to wear out. One vacuum 
tube and two relays are employed and conservatively used 
for a long life. Manufacturer: Metron Instrument Co., 
432 Lincoln St., Denver 9. 

For further information circle MD 18 on card Page 257. 





Flexible Metal Hose 


METAL HOSE, said to withstand internal pressures 
up to 800 psi, is constructed with a synthetic-rubber tube 
especially compounded to resist hot water, soapy solu- 
tions and chemicals used for detergents. Hose is rein- 
forced with two plies of Ustex, a chemically-treated high- 
strength textile. Cover is synthetic rubber to resist oil and 
grease. Manufacturer is the United States Rubber Co., 
Rockefeller Center, N. Y. 

For further information circle MD 14 on card Page 257. 





Miniature Capacitors 


CAPACITORS with ratings up to 1.0 mfd have high 
performance under adverse conditions of humidity. Of 
small size, typical 0.005 mfd (150 volt) capacitor meas- 
ures 3/16-inch in diameter and 3/4-inch long. Units, 
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known as Miniature Capacitors 63P and 64P are manu- 
factured in both round and flat types in capacities rang- 
ing from 0.00025 to 1.0 mfd, have power factor at 1000 
cycles of not more than 2 per cent. Manufacturer: Sprague 
Electric Co., North Adams, Mass. 

For further information circle MD 15 on card Page 257. 





Rectifier Tube 


XENON FILLED thyratron tube 
with characteristics suitable for wide- iy 
ly diversified applications does not 
require auxiliary equipment to main- ' 
tain bulb temperatures and will op- 4 
erate through the range —55 C to |. |¢ 
+90 C. The type 5594 tube, op- [© 
erating on a filament voltage of 2.5 | 
volts and a current of 5 amperes, is 
rated at a peak forward anode volt- =| 
age of 2500 volts, a peak inverse | — 
anode voltage of 5000 volts, an av- © 
erage anode current of 0.5 ampere 
and a peak anode current of 2 amperes. Manufacturef: 
Chatham Electronics, 475 Washington St., Newark 2, N. J. 

For further information circle MD 16 on card Page 257. 








Drying Nozzle 


HIGH-CAPACITY _ spray- f 
drying nozzle used for such 
operations as milk or egg 
drying is of stainless steel 
with wearing parts of harden- 
ed steel or tungsten carbide. 
Unusual design incorporates 
removable core or spinner 
which floats in the cap of the 
nozzle. When nozzle is in op- 
eration pressure of the liquid 
firmly holds core in position. 
With pressure shut off, nozzle 
may easily be disassembled and core removed for clean- 
ing. Standard units are built without strainers, although 
they may be supplied if required. Nozzle is built in many 
sizes to meet the capacity and spray-angle requirements 
of all spray using single nozzles. Manufacturer: Spraying 
Systems Co., 4023-F West Lake St., Chicago 24. 

For further information circle MD 17 on card Page 257. 








Photoelectric Actuator 


PHOTOELECTRIC ACTUATOR for use with elec- 
tronic counters is suitable for counting large varieties of 
small objects at high speed. Model 600 actuator has a 
light beam approximately 1/16-inch wide and will res- 
pond to changes in light level as small as 20 per cent. 
Objects as small as 0.010-inch in size have been counted 
with precise accuracy. Actuator provides negative pulse 
required for operation of electronic counters and is de- 
signed to detect objects at rates up to 30,000 per minute. 
The unit also contains a capacitor discharge output cir- 
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Why we call them 


“ENGINEERED” 


packings 


Houghton’s hydraulic packings are 


built for the specific job ... ala carte, 
so to speak, and not supplied on a 
“take-it-or-leave-it” basis. Here’s an 


example: 


An equipment manufacturer had 


continuous trouble due to 
poor sealing and oil leakage, 





leakage, no failures, lower frictional 





resistance, permitting more rapid op- 
eration of high-speed air-hydraulic 
units made by that company. 


VIM “exceeded every expectation,” 
reports the manufacturer. Which is 





just another of a long line of 
victories for VIM Packings and 





h which no previous packings = = f Houghtonengineering service. 

at had solved. The engineer came = = Our packing line is complete. 

1g to Houghton for suggestions. il ij including leather, synthetic 
We drew up a simple design \ vant i rubber and ”O” rings, covering 
calling for VIM resin-impreg- it il i the full range of pressures and 
nated “V” packings, four to the | My temperatures. For advice, and 
set (see above) with top and i i th - for packings, write E. F. 

% bottom support rings of lami- = = HOUGHTON & CO., 303 W. 

- nated leather. It worked: no : Lehigh Avenue, Phila. 33, Pa. 

S- 

t. 

d 

e HOUGHTON’S 
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VIM LEATHER and VIX-SYN PACKINGS 






















cuit for high-speed operation of control solenoids such as 
required for deflector gates and packaging equipment. 
Manufacturer: Potter Instrument Co., 136-56 Roosevelt 
Ave., Flushing, N. Y. 

For further information circle MD 18 on card Page 257. 





Rubber-Tired Caster 


RUBBER-TIRED CASTER 
is made in both rigid and 
swivel types. New Aerol caster 
embodies such features as 
heavy-duty shake-proof king 
pin, labyrinth dirt seal to pro- 
tect lubricated bearings and 
extra offset for instant trailing. 
Use of tapered roller bearings 
on the race assures straight, 
even tracking and _ sensitive 
swivel action even under heavy loads. Both thrust and 
king pin bearings are factory-greased, roller bearings elim- 
inating axle wear and side-play. Manufacturer: Aerol 
Co., 1823 E. Washington Blvd., Los Angeles 21. 

For further information circle MD 19 on card Page 257. 








Copper-Tungsten Alloy 


LINE OF copper-tungsten alloys available in the form 
of rods, bars and inserts is now offered by Ampco Metal, 
Inc., 1745 S. 38th St., Mliwaukee 4. Main applications 
of these alloys are for projection and flash welding, die 
facing and inserts, electrical upsetting and forging dies 
and similar applications. The new alloy meets RWMA 
specifications and is available in a number of classes. 

For further information circle MD 20 on card Page 257. 





Dial-Feed Table 


CONTROLLED BY a three- 
way air valve, dial feed table 
is indexed and locked in posi- 
tion by operation of piston- 
driven pawl arm. Table, 
which operates on 80 to 50 
psi air pressure, has all mov- 
ing parts of hardened bronze 
working in replaceable bronze 
or Oilite bushings. Unit measures 9 inches in diameter 
and 2 15/16 inches high. Manufacturer: The A. K. Allen 
Co., 811 Fort Hamlton Parkway, Brooklyn 18, N. Y. 
For further information circle MD 21 on card Page 257. 
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Synchro-Start Engine Controls 


FULLY AUTOMATIC starting, stopping and protect- 
ing systems for use with internal combustion engines are 
now available. Line includes governors, solenoids, auto- 
matic cranking units, relays and multiple-engine panel 
boards. Manufacturer: Synchro-Start Products, Inc., 221 
East Cullerton St., Chicago. 

For further information circle MD 22 on card Page 257. 





Direct-Current Relays 


SMALL LIGHTWEIGHT type J relay utilizes in- 
dependent twin contacts to achieve extremely fast opera- 
tion. The unit, which measures 2% inches long and 
weighs 2% oz, has twin contacts mounted on long, flex- 
ible contact fingers of the bifurcated stationary type al- 
lowing the contacts to operate independently of each other 
so that one will close even if the other should be blocked. 
Other important features include hinge-type armature 
bearing of new design and contacts capable of carrying 





4 amperes, 150 watts. Relay is designed for operation at 

a minimum speed of one to two milliseconds, and is avail- 

able in both single and double-arm types. Manufacturer: 

C. P. Clare Co., 4719 West Sunnyside Ave., Chicago 30. 
For further information circle MD 23 on card Page 257. 





Hydraulic Valves 


+f 


HYDRAULIC VALVE 
of 4-port type, suitable 
for controlling all types 
of reciprocating cylin- 
ders, obtains full reversal 
actuation from the cylin- 
der itself. Reversal can 
be accomplished with as 
little as %-inch travel. 
Reverse~ lever swings 
through only 45 degree 
are and repetitive re- 
versal at the same mech- 
anical position is guaranteed. Features of the new valve in- 
clude positive mechanical shut-off by knob which springs 
into stop position, and reverse lever which may be moved 
to any position without causing cylinder movement or 
creep. Motion may be resumed by pulling out stop knob 
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TYPE “A” COMMON 
ASSEMBLY BIT SCREWDRIVER 


These few selected quotations, from users of CLUTCH HEAD Screws, tell a 
definite story of CLUTCH HEAD performance as compared with the use of all 
other types of screws...not in “‘test runs,’’ but in day-to-day production. 


50% “cLutTcH HEADs sent our production up a straight 50%” 
... Lestershire Spool & Mfg. Co., Johnson City, N.Y. 


30% “Change to CLUTCH HEAD increased our production 30%” 
...France-Sporting Co., New York 12, N.Y. 


22% ‘Our heater assembly costs cut 22%’... Monroe Stove Co., Chicago. 


20% “We find a 20% increase in assembly operation” 
.-.- @uam-Nichols Company, Chicago. 
“STEPPED UP PRODUCTION and eliminated cabinet damage” 
..- Norge Refrigerator Division, Detroit, Mich. 
20% “Now get SIX instead of FIVE truck body assemblies” 
... The Lindsay Corporation, Chicago. 
15% “A 15% step-up in assembly driving operation” 
... Hicks Body Company, Lebanon, Ind. 


Conclusive evidence like this ee ‘M4 HEAD features that contrib- 
— mrynggien 86 ret Saag cs ute to safer, easier, lower- 
ay OF & SeSeremerey cost driving, plus simplified 


j ed tempo on your : 
pre o line Tes pear opted field service. Send for screw 
to the speed factor, investi- be assortment, sample Type 
gate the exclusive CLUTCH - “A’’ Bit, and Brochure. 


UNITED SCREW AND BOLT CORPORATION 


CLEVELAND 2 CHICAGO 8 NEW YORK 7 
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and turning 90 degrees to detent position. The valve uper- 
ates under pressures from 50 to 300 psi and is available in 
pipe sizes from % to 1 inch. Unit requires four pipe con- 
nections-—pressure input, line return, cylinder forward 
and cylinder reverse. Mounting is supplied in flange, 
bracket or face types with O-type packings. Models of 
the Rite valve may be supplied to operate on pressures 
under 50 or over 300 psi, and fully automatic, semiauto- 
matic or manually-operated cycling can be provided. 
Manufacturer: R. I. Task Enterprises, Inc., 250 Auburn 
St., Cranston. 10, R. I. 
For further information circle MD 24 on card Page 257. 





Universal Motor 


UNIVERSAL TYPE motor rated at 2 hp operates at 
5700 rpm making it especially adaptable for direct con- 
nection to high-speed apparatus. The motor is of the con- 
tinuous-duty type operating on 115 volts de or ac, 25 to 
60-cycle. It is totally enclosed and fan cooled, weighs 





22 lb. Length of the motor is 14% inches including shaft 
extension, and diameter is 5 inches. The unit fits in a 
5%-inch shell. Features include aluminum castings, high- 
temperature varnishes, and ‘glass-fiber insulation. Manu- 
facturer: Electrical Engineering & Mfg. Corp., 4606 W. 
Jefferson. Blvd., Los Angeles. 

For further information circle MD 25 on card Page 257. 





High-Pressure Hose Coupling 


TRIPLE-SEAL high-pressure hose coupling designed 
for both air or steam lines has been developed by the 
Eas-E-Go Products Division, Main Machine Co., Stam- 
ford, Conn. Coupling contains a positive-action sure-seal, 
lock, precision-built on the principle of ring expansion 
and contraction. It includes a ball-seat lock with duct, 
allowing a full-flow air stream and eliminating any pos- 
sibility of leakage. 

For further information circle MD 26 on card Page 257. 





Variable Pitch Pulleys 


VARIABLE-PITCH pulleys, capable of infinite ad- 
justment in the range provided, lock on shafts without 
use of set screws, threads or keyways. This is achieved 
by means of a spiral wedging action, and pulley is in 
rigid alignment when so locked. Unit is said to be partic- 
ularly suitable for use with air conditioning, refrig- 


170 











erating and ventilating equipment; and air compressors 
and conveyors, etc. Manufacturer: Scientiae Corp., 103 
Pine St., Dayton 3, O. 

For further information circle MD 27 on card Page 257. 





Power Supply 


SUPPLYING de power 
in the 0-3000 volt range, 
Seco dc power supply 
operates on 115-volt, 
single phase, 50 to 60- 
cycle current. The unit 
is a full-wave bridge- 
type rectifier consisting 
of four type 866/866A 
tubes. A time-delay re- 
lay is provided to allow 
the filaments to be ade- 
quately heated before 
high voltage is applied 
and line fuses are incor- 
porated for protection against the possible overload 
conditions. All major components are either potted 
in metal enclosures or are hermetically sealed. The unit, 
which will supply 0.5- ampere current, is supplied for 
mounting on a standard 19-inch relay rack panel. Manu- 
facturer: Superior Electric Co., 180 Church St., Bristol, 
Conn. 

For further information circle MD 28 on card Page 257. 








Electrical Fittings 


TERMINAL LUG known as the Lug-it will accom- 
modate either stranded or solid wire in sizes from No. 14 to 
4/0. The fitting is made of bronze for high strength, and 
has double thickness of metal at the location of the screw 





threads thus making possible great tightening force. 
Passing through the lug body, the serrated lug tongue 
has direct contact with the wire to provide low contact 
resistance. Manufacturer: Thomas & Betts Co., Inc., 36 
Butler St., Elizabeth 1, N. J. 

For further information circle MD 29 on card Page 257. 





Electronic Positioning-Control System 


REMOTE POSITIONING control system utilizing 
either selsyns or potentiometers for positioning of valves, 
etc., can be used on drives up to 1% horsepower. The 
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Section A-A 


PRACTICAL CONSIDERATIONS IN 


‘INSERTS PROVIDE SPECIAL PROPERTIES 


In designing die castings, keep in 

mind that inserts of various materials 
can be cast in place to obtain special 
properties, or to provide passages so 
located that they cannot be cored or 
cast. In addition to metals in the form 
of stampings, forgings or screw ma- 
chihe parts, commonly used insert 
materials in die castings are plastics, 
pressed paper, cloth, wood fibre and 
porcelain. 

The above zinc alloy die cast hous- 
ing for a vest-pocket size motor is a 
good example of the use of inserts to 
endow a casting with electrical prop- 
erties (the motor is powered with a 
small “A” battery of the hearing aid 
type). Cast in place in this housing is 


an assembly of two steel pole pieces 
and an aluminum- nickel- cobalt mag- 
net (see lower photograph). This use 
of inserts not only simplifies assem- 
bly of the midget motor, but the mag- 
netic elements are accurately located 
and permanently anchored in the 
housing. 

Inserts should be employed when- 
ever their use attains results that can- 
not be realized at equal cost by other 
means. Since the positioning of inserts 
in a die slows the casting rate and, 
consequently, increases casting costs, 
designers will do well to determine the 
desirability of applying inserts after 
casting—in holes cored for the purpose. 


ALLOY SELECTION 


Equally important to the design of a 
die casting is the selection of the 
proper alloy for its production. The 
zinc alloys used in the die casting in- 
dustry conform to specifications of the 
American Society fo r Testing Mate- 
rials and the Society of Automotive 
Engineers (see table below). When a 
casting is properly designed and the 
alloy composition is carefully con- 
trolled with respect to every element 
involved, outstanding mechanical 
properties and dimensional stability 
will be assured in zinc alloy die cast- 
ings. 





Zamak* and Corresponding 
A.S.T.M. and S.A.E. Alloys 


AS.T.M.  5S.A.E. 


Zamak-3 XXill 903 
Zamak-5 XXV 925 





*A trade mark (registered in 
the U. S. Patent Office) identi- 
fying the zinc alloys developed 
by The New Jersey Zinc Com- 
pany and used in the die cast- 
ing industry. 











For additional data on die casting de- 
sign ask us—or your die casting source 
—for a copy of the booklet “Design- 
ing For Die Casting.” 


Send for 
your copy 


4 


DéSicning FOR DIE casting 


The New Jersey Zinc Company, 160 Front St., New York 7, N. Y. 


MacuHineE Desicn—August, 1947 


NOISAG ONILSVD Jid 














new pails and malerial 


control consists of three elements: Master control station, 
a follow-up device and an electronic control panel. The 
driving motor is not included in the system since a re- 
versing ac or dc motor with an adequate capacity is accep- 
table. To operate, a dial is set in the same manner as a 
radio dial, and the motor moves the load to a new position 
corresponding to that on the dial. Manufacturer: General 
Electric Co., Schenectady, N. Y. 

‘ For further information circle MD 30 on card Page 257. 





Terminal Block 


COMPACT, flexible terminal disconnect device for low- 
current circuits is identical on both sides and permits 
through plugging. Both sides of the unit may be plugged 
in with either six-contact or single-contact plugs. They 





may be arranged multiple to single or single to single 
contacts. A crimp-type single contact to suit is available 
in addition to the solder-pot type. Feature of the Type 
Y6 block is ease with which units may be added. Manu- 
facturer is Cannon Electric Development Co., 3209 Hum- 
boldt St., Los Angeles 31. 

For further information circle MD 31 on card Page 257. 





Hard Facing Electrode 


HIGH-CARBON ELECTRODES for building-up weld- 
ing with low-voltage ac transformers as well as dc, are 
announced by the Lincoln Electric Co., Cleveland 1, Ohio. 
New electrodes are designated as Hardweld 50 AC and 
Hardweld 100 AC differentiating them from Hardweld 100 
and Hardweld 50 which operate on de only. Electrodes 
have a heavily-extruded shielded-are coating producing 
flat, smooth beads that may be hot forged. 

For further information circle MD 32 on card Page 257. 





Pneumatic Wheels 
aia ata hiv ss a NEW TYPE PNEUMATIC 
WHEEL has a detachable rim, 
making it possible to change 
tires in less than one minute. 
Corrosion - resistant aluminum 
alloy wheel casting has two 
sections.“ One includes bear- 
ing, carrying part of the wheel 
and one rim; the other, the de- 











tachable rim, retains the rubber tire by sliding into posi- 
tion over the ‘main part of the wheel, and is held in place 
by a special steel-spring retainer ring. Double-wall con- 
struction has been used on the Aerol wheels to obtain 
lightness plus strength and durability. They are equipped 
with factory-lubricated tapered roller bearings which do 
not require lubrication during their lifetime. The wheels 
are available in three axle sizes: 1% inch, 1 inch, and %4- 
inch. The hub diameter is the same for all wheels, with 
a %-inch bearing allowing sufficient stock in the wheel 
walls for mounting of a sprocket. Manufacturer: Aerol Co., 
1823 East Washington Blvd., Los Angeles 21. 
For further information circle MD 33 on card Page 257. 





Shield-Can Fasteners 


NEW FASTENER provides 
many advantages for mounting 
shield cans to radio chassis. It 
snaps quickly into chassis holes 
and automatically locks with a 
strong, positive grip. Two 
pronged ends of the fastener 
compress to enter, then snap 
outwardly *when pushed 
through holes. Prongs grip 
the underside of the chassis 
with a continuous spring pull. 
Fastener accommodates a wide range of thicknessess and 
variations in hole locations. Manufacturer is the Palnut 
Co.. 75 Cordier St., Irvington 11, N. J. 

For further information circle MD 34 on card Page 257. 








Pressure Gages 


ANNOUNCEMENT of a 
complete new line of stream- 
lined pressure gages with non- 
breakable crystal face and 
easy to read dial has been 
made by the Dayton Rogers 
Mfg. Co., 2835 Twelfth Ave., 
Minneapolis 7. Gage has 
movement constructed to ab- 
sorb all shocks from severe 
use, assuring long life under 
all conditions. Gage, of the 
Bourdon approved type, is suitable for any liquid or gas 
and will not corrode from steam, etc. 

For further information circle MD 35 on card Page 257. 








Engine-Generator Set 


SELF-EXCITING engine generator sets consisting of 
Briggs & Stratton ZZP engines and Kato generators will 
supply 2500 watts, ac power. The generators are self- 
starting so designed that the dc winding has capacity to 
charge a standard 32-volt battery. Set is complete with 
battery charging relays so that the charging rate automat- 
ically adjusts itself. When plant is carrying full ac load 
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Another Alenite Cost-Culter... 


NEW ALEMITE “MIDGET” 
LUBRICANT MEASURING VALVE 





Now You Can Apply 
Low-Cost Centralized Lubrication 
to Any Machine 


SMALL, SIMPLE, COMPACT ... this new 
Alemite “Midget” measuring valve is 
less than 114 inches long. In fact, it is 
not much larger than the popular 
Alemite fitting used on thousands of 
machines in every type of industry. > 


® The small sizes of the “Midget,” and 
its simple design, make it suitable for 
application to all types of heavy, light 
and precision machines—especially 
where space limitations are encountered. 


ASK FOR ANY TECHNICAL HELP, Alemite 
Lubrication Specialists will gladly work 
with you on any lubrication problems. 
Their training and experience enable 
them to render valuable on-the-spot 
assistance. For an interesting conference 
and demonstration, write to Alemite, 
1804 Diversey Parkway, Chicago 14, IIL. 


























MANUAL . AUTOMATIC 











Low Cost, Single Line System. 
The valves can be mounted on or 
near bearings, to deliver a measured 
amount of lubricant from one central 
point while the machine is producing. 
No shutdowns, no bearing failures. 


Handles Oil or Grease. There is 
no danger of over-lubrication or 
under-lubrication. An indicator sig- 
nals when the lubrication is com- 
pleted — eliminating human error. 
Production goes up...costs go down. 















: 


Serves Any Type 
of Bearing. Instal- 
lation accessories 
are available so that 
the system can be 
adapted to rotary, 
oscillating, station- 
ory — plain or anti- 
friction bearings. 
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Manual or Automatic Opera- Built-In Compression Fitting is 
tion. A hand pump may be installed — an integral part of the valve and in- 
in a safe, convenient place on the cluded at no extra cost. No addi- 
machine. Or, an Alemite air or elec- _tional fitting is needed to connect 
trically operated control will handle —_ tubing to the valve. This is an exclu- 
a group of machines automatically. «sive Alemite feature. 


ALEMITE [= 


ate us asd : W 
Modern Lubrication that |" 


Cuts Production Costs 




























there is very little de battery charging, while when plant is 
carrying only a partial ac load, battery is charged at a pro- 
portionally greater rate. Motor generators are available 
with gravity-feed gasoline tanks or fuel pumps to permit 





drawing fuel from large underground supply tanks. Length 
is 28 inches, width 20 inches and height 26 inches; net 
total weight 380 lb. Manufacturer: Kato Engineering 
Co., Mankato, Minn. 

For further information circle MD 36 on card Page 257. 





Automatic Rheostats 


AUTOMATIC CUR- [— 
RENT CONTROLLER, ; 
for applications such as 
controlling the current 
supply to rectifiers, am- 
plifiers and generators, 
operates on de and will 
provide output current 
ranging from 0.025 to 5.0 
amperes. Consisting of 
a solenoid, an armature 
and multiple contact 
fingers, the unit provides 
automatic control as soon as circuit is energized and has 
a control sensitivity of +2 per cent or better. Ten steps 
of control resistance, providing up to 8 watts per step with 
80 watts total, require one watt. Manufacturer: Electric 
Regulator Corp., 1915 Park Ave., New York 35. 
For further information circle MD 37 on card Page 257. 
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Temperature Controller 


PYROMETRIC _tem- 
perature controller of 
unusually compact de- 
sign is especially suitable 
for incorporation into 
body of the machine be- 
ing controlled. Electro- 
nically-controlled instru- 
ment actuates an integral 
3-kw relay which han- 
dles the load, thus per- 
mitting greater delicacy and accuracy of instrument move- 
ment. Electronic circuit requires no tuning or other ad- 
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justments by the user at any time. Design includes no 
high-frequency oscillator systems, capacitance systems or 
mechanical clamping mechanisms. Measuring system and 
electronic mechanism are separately housed in sealed 
units that plug-in to the instrument case. The complete 
instrument measures only 5% by 5% by 7% inches, is 
available in either flush or surface mounting. Manufac- 
turer: Taco West Corp., 2620 South Park Ave., Chicago. 
For further information circle MD 38 on card Page 257. 





Hydraulic Pump Unit 


HYDRAULIC UNIT providing pressures up to 500 psi 
is designed for actuating lathe chucks, clamping cylin- 
ders, etc. Unit, which measures 25% by 12 by 12% inches 





high, uses a % to %-horsepower motor to provide '%-gal- 
lon per minute of oil with a maximum displacement per 
operation of 50 cubic inches. Manufacturer: John S. 
Barnes Corp., Rockford, III. 

For further information circle MD 39 on card Pige 257. 





Electrical Binding Post 


MULTIPURPOSE electrical binding post provides 
five ways of connecting lead wires. Wires may be clamped 
through center hole or looped around post between 
nuts. It may also be connected with standard banana 
plug, clip-lead or space-lug. Type DF30 post provides 
complete insulation from mounting panel. To assure 
sturdy construction, extra-strong, hard, phenolic materia] 
is used for the head and sliding members. All metallic 
components are recessed assuring a non-conducting ex- 
posed surface for instrument and user protection. Post has 
a current-carrying capacity of 30 amperes and will mount 
on any panel up to %-inch thick. Manufacturer: Superior 
Electric Co., 480 Church St., Bristol, Conn. 


For further information circle MD 40 on card Page 257. 
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A LITTLE DOES A LOT 


According to legend, when the city of Carthage 
was founded, Queen Dido was told that she could 
have only as much land as could be encompassed 
by an ox hide. But the queen made the most of 
her material by cutting it into a single, continuous 
leathern string, with which she circled con- 
siderable acreage. 

Making materials serve to the fullest is just as 


important to users of steel today as it was to Dido. 
Except that today no tricks are necessary. 

It can be done in many instances by specifying 
molybdenum steels. Their hardenability, freedom 
from temper brittleness and good strength-weight 
ratio help to simplify design problems and insure 
good performance. It will pay you to investigate 
their practical advantages. 
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“CALCIUM MOLYBDATE” 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
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To obtain additional information on these new developments see Page 257 


Drawing Set 


DRAWING SET includes beam compass with 8 and 
13-inch beams, a 6-inch bow compass and ruling pen as 
well as a refillable drafting pencil. Beam compass fea- 
tures a rapid, positive adjustment of. needle and pencil 
blocks on beam. Slight pressure of the thumb on the 
tension spring of the blocks allows them to move freely 
and smoothly, yet a release locks the needle and pencil 
firmly in desired position. Bow compass draws circles 
from 1/16-inch to 8 inches in diameter, and drafting 
pencil has a patented metal chuck that grips lead evenly 
and snugly. Complete set is assembled in a flocklined, 
natural-finish mahogany case. Manufacturer: Charles 
Bruning Co., 4754-18 Montrose Ave., Chicago 41. 

For further information circle MD 41 on card Page 257. 





Fluorescent Lamp 


FLUORESCENT lighting fixture known as Vanguard 
is a modified V design with egg-crate louvres for maxi- 
mum shielding of lamps and efficient light diffusion. Side 
glass panels of frosted, ribbed glass are top hinged to fa- 





cilitate maintenance, and slotted end sections contribute 
light to eliminate dark ends. Unit may be mounted in 
continuous rows without removing ends or. using special 
parts or fittings. Manufacturer: Bright Light Reflector 
Co., Bridgeport, Conn. 

For further information circle MD 42 on card Page 257. 





Three-Inch Oscilloscope 


PORTABLE 3-INCH OSCILLOSCOPE capable of 
measuring de as well as ac, weighing only 8% Ib, is now 
available. New model S-11-A includes such features as 
push-pull amplifiers for horizontal and vertical deflections, 
intensity modulation amplifier, linear time sweep from 3 
cycles to 50 ke, high sensitivity and fidelity of intensity- 
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modulation amplifier which is suitable for television work, 
anti-astigmatic centering controls and attenuators for ac as 
well as de. Manufacturer is the Waterman Products Co. 
Inc., 2445 Emerald Ave., Philadelphia, Pa. 

For further information circle MD 43 on card Page 257. 





Photo-Copy Machine 


PORTABLE ELECTRIC 
copy unit for reproducing ma- 
terial measuring up to 8% by 
14 inches is equipped with a 
collapsible stand fitting over 
copy to be reproduced. Ma- 
chine features removable color 
filter, automatic timer, and is 
built of heavily reinforced ply- 
wood covered with washable 
fabric. Equipment operates on 
Manufacturer: General Photo Products 





115 volts ac. 
Co., 15 Summit Ave., Chatham, N. J. 
For further information circle MD 44 on card Page 257. 





Magnifying Glass 


SPECIAL magnifying unit having numerous uses to the 
engineer is being offered now by Dayton Rogers Mfg. 
Co., Minneapolis 7. The magnifier has a 14-inch diam- 
eter lens which is mounted on a heavy pressed-steel base. 
It has full universal mounting and maximum height ad- 
justment of 2 inches. 

For further information circle MD 45 on card Page 257. 





Drafting Tray 


AFFORDING designer 
a spacious and safe place 
for working tools and ac- 
cessories, new drafting 
tray floats above working 
surface and is readily 
moved to desired location 
on drawing table. Height 
and angle of tray above 
table surface is quickly 
adjusted by screw ar- 
rangement. Tray has 
lacquer finish, and is mounted on cadmium-plated bars 
which are quickly installed with four mounting screws. 
Manufacturer: A. Wayne Nunemaker & Associates, 103 
So. Wells St., Chicago 6. 


For further information circle MD 46 on card Page 257. 
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s} i i L The inherent strength of J&L Electrieweld Tubing 


is being used to advantage by many designers in 


making new products where resistance to com- 
pression and other stresses without increasing 
weight are important factors. They find it gives 
them an opportunity to design better equipment 
—increase service and eye-appeal. 


JONES & LAUGHLIN STEEL GoRPORATION 


PITTSBURGH 30, PA. 
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DAVID C. PETERSON, former in- 
dustrial consultant, is the new director 
of engineering and research at the 
main Chicago plant of Stewart-Warner 
Corp. For six years Mr. Peterson was ac- 
tively engaged as an industrial consul- 
tant to several large diesel engine manu- 
facturers, working on various phases of 
engineering and production. During 
the war he also served as a consultant 
for the Army Air Forces. Prior to his 
consulting work, from 1934 to 1939, 
he was associated with the Contin- 
ental Can Co., where he was in charge 
of all engineering operations of the David C. Peterson George H. Clark 
company’s tin plate mills in Pittsburgh. 

In 1935 and 1936 he was responsible 

for the construction and organization 

of a large tin plate mill for a British subsidiary of Continental. Returning to 
the United States, he was placed in charge of rehabilitation of various Con- 
tinental plants through the .country. During the previous twenty years from 
1914-1934, Mr. Peterson was with the Buda Co. His various positions included 
those of plant engineer, general superintendent, assistant to the vice president 
in charge of manufacturing, and finally in complete charge of all engineering 
and menulantaay operations. 








GEORGE H. CLARK, identified with many developments in the plastics 
field, is the new president of the Society of the Plastics Industry. Mr. Clark, 
whe is vice president in charge of engineering of The Formica Insulation Co., 
Cincinnati, had been vice president of the Society prior to his recent election. 
Born in Maine in 1890, he graduated from the Massachusetts Institute of Tech- 
nology with a mechanical engineering degree in 1913. He remained there for 
three years as an instructor in the department of mechanical engineering, leav- 
ing to become an experimental engineer for the Crosby Steam Gauge & Valve Stanley Bracken 
Co. This was followed by approximately a year and a half in the Navy Bureau 
of Ordnance during World War I. Following the war period he spent five years 
as factory superintendent of Merriman Bros., and the 
next two years he was with Waltham Watch Co. as an 
engineer in the speedometer division. In 1926 he joined 
Formica and has been here continuously since. 





mediately upon graduation from the University of Ne- 
braska in 1912, Mr. Bracken joined the Western Electric 
Co. He was assigned to development engineering and 
continued in various branches of this activity until 1922. 
For three years he represented the company abroad, and 

STANLEY BRACKEN, previously vice president in returned to the Hawthorne Works of the firm in 1925. 
charge of manufacture, has been promoted to the post In 1929 he was made assistant engineer of manufacture, 
of executive vice president of Western Electric Co. Im- and a year later when Western Electric purchased the 
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} USE FASC, QUALITY... 


| FRACTIONAL H.P. MOTORS 


(1/500 to 1/15 H.P.) 








—_ - —_— 


Customer satisfaction demands good motor perform- 
ance. Eliminate motor trouble before it starts. Let 
FASCO experienced F.H.P. motor engineering and 
production know-how help you. 

A FASCO factory engineer will meet with you in 
your own plant... help you engineer the electrical and 
physical characteristics of the motor you need..eand 
adapt a standard motor to your product’s ‘special 
requirements. 

For extra product sales features, consult with us 
*NOW., if your plans call for production-run quantities 
of small motors (1/500 to 1/15 H.P.) or blowers. 

*Delivery of orders placed now for certain ‘types of 
Fasco F.H.P. motors may be made this year, because of 
increased production. 


A PRODUCT OF AS i LG F. A. SMITH MANUFACTURING CO., INC. 


550 Davis St., Rochester 2, N.Y. 
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Teletype Corp., he was named executive vice president 
and director of that company. In 1937 he became presi- 
dent of the new corporation, and in 1939 engineer of 
manufacture of Western Electric. He resigned as presi- 
dent of the Teletype organization in 1941, to assume his 
post as a director of Western Electric and general man- 
ager of manufacture. A year later he was elected vice 
president of Western Electric, where he remained until his 


present promotion. 
+ 


Eric J. Younc, active in the electronic and mechanical 
fields in England, Iraq, Palestine and Venezuela for more 
than twenty years, has joined Production Methods Inc. 
as senior design engineer. His most recent position prior 
to his appointment was that with S. S. White Dental Mfg. 
Co. where he had been engaged on design and research 
engineering. 

. 

R. R. Hutcuinson has been promoted to assistant chief 
engineer of Pontiac Motor Division in charge of current 
engineering and new projects. Mr. Hutchinson was motor 
engineer for the first Pontiac produced. 

° 


Paut Huser, formerly assistant director of the General 
Motors proving grounds at Milford, Mich,, has been named 
director of research. Other appointments by the company 


include those of CuHarLes Cuma, engine development; 


CO ———————— 


E. C. DEesMET, assistant to the vice president in charge of 
engineering; Joe H. TaLtry, general manager of the air- 
craft and research division; Ropert E. Busey, in charge 
of truck engineering; WALTER F. BEeNNiNG in charge of 
passenger car engineering and technical assistant to Det- 
MAR G. Roos, director of engineering; F. L. Mmts, chief 
draftsman of the chassis division; and D. D. Stone, re- 


search engineer. 
° 


JoserpH M. Gwinn Jr. has joined the hoist and body 
division of Gar Wood Industries, Wayne, Mich. as chief 
engineer. He had been associated as division manager 
with Consolidated Vultee Aircraft Corp., Nashville, Tenn. 

¢ 


S. J. Steven, formerly associated with Republic Avia- 
tion Corp., has become assistant chief mechanical engi- 
neer at Pioneer Gen-E-Motor Corp., Chicago. 

. 


Everett M. SANDAHL prior to taking his present posi- 
tion as design engineer with International Harvester Co., 
Chicago, had been employed with Torrington Co., bear- 
ings division. 

. 

LesTER E. WETZLER is the new assistant chief engineer 
at James Cunningham Sons & Co., Rochester, N. Y. 

¢ 


Rosert C. WALLACE has resigned as vice president in 
charge of engineering of Marmon-Herrington Co. Inc. to 
become executive engineer of the Diamond T Motor Car 
Co., Chicago. 


e 


Howarp A. F.iocaus, who had been vice president in 
charge of engineering of ACF-Brill Motors Co. has re- 
signed recently. Witt1am E. Wiiuiams, who has been 
active in the field of automotive engineering for the past 
twenty-six years, has been appointed development engi- 
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neer of the company. Frank A. KaTELy continues as 
chief engineer of ACF-Brill Motors Co. 
Sd 

Epwarp B. Dovuc.as, chief engineer at Douglas Engi- 
neering Co., Lincoln Park, N. J., has been. advanced to 
president. 

. 

Joun W. Okupr 1 is consulting engineer with the Salis- 
bury Motors Inc., subsidiary of Northrop Aircraft Inc., 
Pomona, Calif., and will devote his efforts to the develop- 
ment of small engines for automotive and industrial serv- 
ice. Mr. Oehrli had been an engineer with McCulloch 
Aviation. 

* 

Harris C. Huc recently has been advanced from lead 
engineer to design engineer of research at Boeing Aircraft 
Co., Seattle. 

. 

Joun H. Atitmanp has joined Gar Wood Industries Inc. 
at the Wayne, Mich. plant as designer and senior layout 
man in the winch and crane division. He had formerly 
been associated with Graham-Paige Motors Corp. 

. 

Joun V. Basserr has been promoted from senior auto- 
motive engineer to chief engineer of heavy-duty friction 
materials for Raybestos-Manhattan Inc., Passaic, N. J. 

» 

James E. WasemM Jr., a test engineer formerly con- 
nected with General Electric Co., has become associated 
with the University of Delaware, Newark, Del., as instruc- 
tor in their department of mechanical engineering. 

. 

Jenny M. Grurrcu, who had been assistant chief en- 
gineer at the Dodge division of Chrysler Corp., in De- 
troit, has been named vice president in charge of engi- 
neering at the O. A. Sutton Corp., Wichita, Kans. 

° 


C. L. Cummins, president and H. L. KNupsEn, vice 
president in charge of engineering at Cummins Engine 
Co. Inc., Columbus, Ind., were recently awarded gold pins 
in recognition ef twenty-five years’ faithful service to the 
company. 

° 

A. P. Fontaine has joined, as director, the Aeronau- 
tical Research Center of the University of Michigan, Ypsi- 
lanti, Mich. He relinquished his position as director of 
aircraft development, Bendix Aviation Corp., Detroit. 

GeorcE N. Siecer, president of S-M-S Corp., Detroit, 
has been elected president of the Resistance Welder Man- 
ufacturers Association at their recent meeting. 

. 

Loren J. James has resigned as design engineer for 
Beech Aircraft Corp., Wichita, Kans., to become a part- 
ner in the Moran Truck & Tractor'Co., Moran, Kans. 

¢ 

Lynpon C. Coe, whose appointment as chief engi- 
neer of the Machine Division of The Osborn Manufac- 
turing Co., Cleveland, was announced in the June issue 
of Macuine Desicn, was formerly chief engineer of 
the temporary Cleveland engineering office of the Hy- 
draulic Press Mfg. Co., Mt. Gilead, O., and not chief 
engineer in charge of the company’s main engineering 
department and activities as may have been inferred from 
the previous announcement. 
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‘Gn ‘ IN ANY APPLICATION where studs 
)- VY a a are used, “LOK-THRED” Studs will lock 
n ¢ Ww y more securely and prove stronger in both 
tye ; "7 tension and torsion than American 
Ye Uj National Threads. 
a L @ Ga The “LOK-THRED” design avoids 
d . the chief weakness of ordinary interfer- 
‘: ence fit, which places the metal of the 
receiving thread under shear and thus 
5 tends to cause a bursting or splitting 
: action. 
. \ Note these other important advantages 
% of “LOK-THRED” which are explained 
fully in the new booklet pictured here: 
e 


Modified American National Thread permits use 
€ , of standard tools. (Page 6.) 


Does not require selective fits. (Page 6.) 
Locks securely and becomes fighter in service. 
(Page 9.) 


\- Ze % E 4 *, Carries entire normal working load on 6° angle at 
ee * reot ofthread under high compressive prestress. 
(Page 11.) 


Does not gall when being driven nor fret in 
service. (Page 12.) 


Stronger in both tension and torsion than ordinary 
* American National Threads. (Page 12.) 


Hes much higher fatigue limits than studs with 
conventional threads. (Page 13.) 


Acts as dowels and taper pins. (Page 16.) 
aan \ Seais positively and eliminates added bosses and 
or oo 5 blind tapping. (Page 17.) 
Re-usable and on any re-application less than one- 


~ / 7 half additional turn brings torque back to its 
: | , original installation value. (Page 17.) 


al £0 4a | Write for “LOK-THRED” 


: Booklet for full information. 
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To get the number of fastenings you need. . . order 
by quantity. But more important, to get the accu- 
racy and holding power you need...order by quality. 

All Chicago Screw fastenings are of the highest 
quality, manufactured from the finest materials and 
unsurpassed for strength, accuracy and clean, true 
threads. 

The knowledge, facilities and experience acquired 
during 75 years of manufacturing fine threaded 
products has resulted in a line of fastenings ideally 
suited to all modern production methods. 


Chicago “SAFETY PLUS” line includes: 


Socket Head Cap Screws e Socket Set Screws e Stripper 
Bolts e Square Head Dog Point Set Screws e@ Socket Pipe 
' Plugs e Keys for “Safety Plus” Products. 


Complete line includes: 


Hexagon Head Cap Screws @ Square Head Cup Point 

Set Screws e Headless Set Screws e Fillister Head Cap 

Screws -e Flat Head Cap Screws e Taper Pins e Milled 

Studs e Semi-Finished Hexagon Nuts e Semi-Finished 
Cei ' Hexagon Castellated Nuts. 


These Fine Products are sold only thru 
Authorized Distributors 


Ru | Ny, 


«... Sore 1947 


See us at the Machine Tool Show + Sept. 17 thru 29 * Booth 425 


THe CuHicaco Screw Co. 


ESTABLISHED 1872 


CHICAGO 24, ILL. 


1026 So. HOMAN AVENUE 
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BUSINESS AND 
. SALES BRIEFS 


Witt PRODUCTION facilities have been expanded in 

‘ the Bristol, R. I., plant of United States Rubber Co. 
through the purchase of more than a million dollars worth 
of rubber and plastic insulating equipment from the govern- 
ment and other sources. It is expected that the additional 
facilities will increase the plant’s capaciy to three times the 
prewar output. 

¢ 


Previously executive vice president, Tom J. Smith Jr. has 
been elected president of Pressed Metal Institute, Cleveland. 


e 


Wiley-Hughes Supply Co. Inc., Spruce St. & New York Ave., 
Trenton 8, N. J., has been named by Carboloy Co, Inc. to 
serve as an authorized distributor in Trenton and throughout 
central New Jersey. C. E. Coleman, sales manager of Wiley- 
Hughes, will head the new Carboloy operation. 


° 


Among other appointments recently announced by Nelson 
Electric Corp., Santa Monica, Calif., are the following: George 
Otis, vice president and director; and Jack D. Phelan, sales 
manager and director. 

J 


Henceforth Sage Equipment Co. will be located at 30 
Essex St., Buffalo 13. Larger quarters have increased facilities 
for production of a full line of casters, hand trucks, gravity 
wheel conveyors and portable power boosters. 


* 


A working agreement has been completed by Jessop Steel 
Co., Washington, Pa., and Alan Wood Steel Co., Conshohocken, 
Pa., whereby the technical and manufacturing facilities of 
both companies will be used for large tonnage production 
of stainless-clad steel sheets. 

. 


Harold A. Hintz has been promoted to Pacific Coast sales 
manager of H. K. Porter Co. Inc., with headquarters in the 
Petroleum Bldg., Los Angeles. He will direct the activities of 
all Porter sales offices on the Pacific Coast. Also ‘announced 
is the appointment of J. F. Morley as district sales engineer, 
with offices in the Monadnock Bldg., 681 Market St., San 
Francisco 5. 

. 


Formerly president of the Pacific Chemical Co., Alfred T. 
Alden has been appointed general sales manager of Ellinwood 
Industries, Los Angeles. Reporting directly to him will be the 
sales managers of the farm equipment, engine, and electronics 


| divisions throughout the country, 


« 


Two newly formed sections will handle the electronics 
engineering and electronics, sales activities of the Buffalo 
divisions of Westinghouse Electric Corp. E. H. Vedder has 
been appointed manager of the electronic control engineering 
section and R. W. Staggs, manager of the electronic control 
sales section, Mr. Staggs also will be responsible for sales 
activities of resistance welding control. C. B. Stadum has been 
named manager of the resistance welding enginecring sec- 
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An almost incredible expansion of applications of 
rubber and synthetic rubbers is in progress. New 
methods, new processes, new techniques are bring- 
ing practical solutions to many complex product 
development problems. 


If you wonder how rubber can work for you .. . in 
improving product performance, extending product 
life, reducing parts costs, and in many other ways, 


FACTORIES: 


LONG BEACH, CALIFORNIA 










Wonder tow Rubber Con WORK for YOU? 


ORCO technicians are qualified to co-operate 
with you. 


Such advanced methods as injection molding, di- 
electric curing, and dynamic testing of rubber and 
synthetic rubbers are among the present-day activi- 
ties of ORCO research. 


We don't say we have ALL the answers but we 
may have the answers to YOUR problems. 


* BRANCH OFFICES: 
NEW YORK e CHICAGO e DETROIT « BOSTON 
CLEVELAND e INDIANAPOLIS 


THE Qyio RUBBER CaomMPANY - WiiouvGHey. Oxo 
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CAMBRIDGE: 





BALANCED BELTING 


Streamlines Pottery Processes 
for efficiency and economy 


Wherever material handling is required, 
Cambridge Balanced Belting makes all 
pottery processes more efficient, more 
economical. As in the above installation 
for carrying quality china ware through 
a decorating kiln, costly saggers are 
completely eliminated—thus solving a 
century-old problem of storage and ex- 
pense. Open mesh belt provides quick 
drying on washing operations; permits 
free air circulation on infra-red and other 
types of drying. High temperature alloy 
construction assures long life of belt 
under kiln temperatures. For full de- 
tails, write Dept. 21. 


Close-up showing al- 
ternate spiral con- 
struction and crimped 
wire connection of 
Cambridge Balanced 
Belting. 





PRR e Ys « 


illustrated hand- 
book. Complete, 
practical reference for 
all belt users. Write 
Dept. 21 for your copy. 
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WIRE CLOTH CoO. 


CAMBRIDGE. MARYLAND 





tion and W. G. Roman, manager of the electronic section. Both 
will report to Mr. Vedder. These changes have been made in 
connection with the transfer of the industrial control division 
from East Pittsburgh to Buffalo. 


e 


Michigan Tool Co. has appointed Vittetow Inc., 1439 Detroit 
St., Denver 6, to serve as exclusive representative in the states 
of Colorado, Utah and Wyoming. 


e 4 


Local sales and sales engineering offices have been opened 
by Progressive Welder Co. at 578 Maccabees Bldg. to better 
serve the Detroit metropolitan area. “Harry S. Rose has béen 
placed in charge of the new office.” Associated with him will 
be Douglas K. Renny, Douglas I. Harris and Thomas J. Craw- 
ford. Formerly the office was located at the plant at 3050 
East Outer Drive but rapidly expanding use of resistance 
welding processes in Detroit metalworking industries created 
a need for larger quarters. 


® 


According to a recent announcement by The Buda Co., 
Fred W. Sparks has joined the organization as district repre- 
sentative to handle the Ohio territory for the manufacturer's 


engine division. 
. 


Because of the growing “demand of Illinois industry, partic- 
ularly in Macon County, Air Reduction Sales Co. has opened 
a new oxgen plant at Decatur, Ill. The plant will supply oxy- 
gen to points formerly serviced by the company’s plants in St. 
Louis and Chicago. Another oxygen manufacturing plant has 
been opened ati Baton Rouge, La., which will supply demands 
of Louisiana indystry, -particularly in the south and central 


parts of the state. 
e 


Previously in charge of the Clevelaud sales office, Harry M. 
Dexter has been named sales manager of Continental-Diamond 
Fibre Co. He will transfer his activities to the main office in 


Newark, Del. 
¢ 


Appointment of Joseph M. Weldon as assistant to the vice 
president has been announced by The International Nickel Co. 
Inc. He will serve as an assistant to H. J. French, vice president. 
Prior to his appointment Mr. Weldon was head of the aeronau- 
tical division of the INCO nickel alloys sales department. 


S 


With headquarters at the district office in Chicago, Theodore 
E. Burke has joined the Vanadium Corp. of America as sales 
engineer in the railroad division. Previously he was associated 
with Youngstown Sheet & Tube Co. and Republic Steel Corp. 


H. D. Foster has succeeded the late W. C. Winings as man- 
ager of the mechanical goods division of Goodyear Tire & Rub- 
ber Co., Akron, O. Sam DuPree will act as assistant manager of 
the division. Prior to his appointment Mr. Foster served as 
eastern sales manager of the division. He has been succeeded 
by O. A. Schilling, who will make his headquarters in Akron. 


& 


Recent ‘additions to the sales organization have been an- 
nounced by Leach Relay Co., Los Angeles. They are: Indus- 
trial & Communications Equipment Co., 1707 Grand Central 
Ave., Tampa 6, Fla.; H. A. Chamberlin, 31 Milk St., Boston; 
Campion Sales Co., Republic National Life Bldg., Dallas, Tex.; 
Fred B. Hill, 256 First Ave. North, Minneapolis; H. A. Roes 
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LAMICOID 


is dependable on all “COUNTS”. en 


I.mechanical strength 
2.wear resistance 
3.machinability 
4.light weight 
5.quiet operation 


With a dial count of 1300 per minute, Marchant Calcu- 
lators are the world’s fastest. To meet such exacting re- 
quirements, Marchant uses versatile Lamico1p for many 
moving parts, structural elements and electrical insu- 
lations. 

Gears made from Lamicoip run smoothly and quietly, 
and provide the wear and abrasion resistance necessary 
for long, trouble-free life. This material is easily ma- 








Versatile LAMicow ts used for 
many moving parts, struc- 
tural elements and electrical 
insulation in Marchant Cal- 
culators where dependabf 


performance counts. 


chined to precision tolerances, and holds its shape and 
accurate dimensions under hard usage. 

Lamicotp is available in a variety of fabric and paper 
bases laminated with selected thermosetting resins. It 
has high electrical and mechanical strength, is highly 
resistant to moisture, oils, and dilute acids. It is light 
and offers strength without bulk. Consult our technical 
representative for full details about LAmicoi. 


MICA INSULATOR COMPANY 


Schenectady 1, New York 


Atlanta « Birmingham « Boston ¢ Chicago « Cincinnati * Cleveland « Detroit * Houston « Los Angeles * New York ¢ Philadelphia * Rochester 
St. Louis * San Francisco « FABRICATORS: Lamicoid Fabricators, Inc., Chicago, Illinois * Bakoring, Inc., Houston, Texas * Insulating Fabricators Inc., 
New York City ¢ Insulating Fabricators of New England, Inc., Watertown, Mass. 
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ond OR ENEMY? 


An eraser is an important part of any drafts- 
man’s equipment. But an eraser can do plenty of 
damage to your drawings if lines feather when you 
re-ink over an erasure. That’s why Arkwright 
Tracing Cloth is made to stand erasures and still 
take clear sharp lines in pencil or ink. ° 

High, permanent transparency, greater strength, 
and freedom from dirt, specks, pin-holes and other 
imperfections have - made Arkwright Tracing 
Cloth the choice of experienced draftsmen for over 
twenty years. That’s a record you’d do well to look 
_into. For free samples of Arkwright Tracing 
Cloth write — right now — to Arkwright Finishing 
Company, Providence, R. I. 








& Co., 1805 Grand Ave., Kansas City 8, Mo.; Ralph M, Hill 
and Gordon E. Gray, 1 North Crawford Ave., Chicago 24; 
Leslie M. Devoe Co., 4014 Washington Blvd., Indianapolis 
5; W. F. Seaman, 248 Delaware Ave., Buffalo; Samuel K. 
MacDonald, 1531 Spruce St., Philadelphia 2; and O. F. 
Masin, 17 East 42nd St., New York 17. 


* 


Henceforth the Detroit district office of The Emerson Elec- 
tric Mfg. Co, will be located at 1375 East Jefferson Ave. O. D. 
Metz is district manager. 


e 


Connected with Tennessee Enamel Mfg. Co. for the past 
eighteen years as executive vice president, Robert G. Calton 
has joined the sales staff of Chicago Vitreous Enamel Product 
Co., Cicero 50, Ill. He will work with enameling plants in the 
southern territory. Wesley L. Dinsmore has joined the com- 
pany as sales engineer, formerly having been superintendent 
of the porcelain enamel department of General Electric Co. 


° 


A district sales office has been opened by The Thomas Steel 
Co. at 20 Pine St., Room 2308, New York, Hugh J. Smith has 
been placed in charge. 


e 


Koppers. Co. Inc., has appointed John A, Worthington as 
general sales manager of the piston ring division at Baltimore, 
Md. T. Latimer Ford will head a new company department 
devoted exclusively to replacement sales. 


e 


An office has been established by Salem Engineering Co. at 
512 Sinclair Bldg., Ft. Worth, Tex. Thegoffice has complete 
technical engineering and construction facilities for planning 
and building industrial furnaces of all types. Harris Pruitt will 
be in charge of all the company’s activities in this territory. 
Before the war and since December, 1945, he has directed 
company sales efforts throughout the Southwest. 


e 


F. W. Mesinger, vice ‘president, has been elected to the 
board of directors of Norma-Hoffmann Bearings Corp, He has 
been with the corporation for twenty-eight years and is in 
charge of sales. 





MEETINGS AND 
EXPOSITIONS 


Society of Automotive Engineers Inc. West Coast transportation and 
maintenance meeting to be held at Biltmore Hotel, Los Angeles. John 
A. C, Warner, 29 West 39th St., New York 18, is secretary and gen- 
eral manager. 


Sept. 1-4— 

American Society of Mechanical Engineers. Fall meeting to be held 
at Hotel Utah, Salt Lake City, Utah. C. E. Davies, 29 West 39th St., 
New York 18, is secretary. 


Sept, 8-9— 

American Society of Mechanical Engineers. Second national conference 
of industrial instruments and regulators division to be held at Chicago. 
Additional information may be obtained from headquarters of the societv 
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KAYDON Radial Ball Bearings 
15.000” x 19.600” x 2.000” 
in Food Machinery 
Corporation's New Juicer 


KAYDON BEARINGS 
help SUPER JUICER squeeze 480 OPM* 


KAYDON Bearings play a very important part, say the 
designers, in this remarkable machine, so aptl 
christened the FMC SUPER JUICER. KAYDON preci- 
sion radial bearings support the entire revolving 
head, including the actuating cam and upper cups 
of the squeezing mechanism, the head traveling 
smoothly, 24 revolutions per minute. 


SUPER JUICER is right! Produces upwards of 
300 gallons of juice per hour. It’s super juice, too 
... tastes fresher, keeps better . . . since the juicing 
operation keeps the juice from the inside of the 
citrus fruits from mixing with the oil from the rind. 


*Oranges per minute 


FMC engineers recognize the advantages of KAYDON 
precision bearings, just as designers of many other 
types of heavy-duty machinery do, in such widely 
varied fields as oil field machinery, rock-crushers, 
grinders, steel mills and paper mills, road equip- 
ment, excavators, hoists, bending machines and 
other heavy-duty equipment. 


For sound bearing-cooperation, contact KAYDON. 


KAYDON Types of Standard or Special Bearings: 
Spherical Roller ¢ Taper Roller 
Ball Radial “ Ball Thrust 
Roller Radial ¢ Roller Thrust 


THE K AY |) ] N ENGINEERING CORP. 
. MUSKEGON ¢ MICHIGAN 


All ly fies of Ratl and Rotter Bearings Vales SA ae Le 


” oulstde diameter 
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Here in this 28-page engineering catalog you will find 
everything you need to know about spring specifica- 
tions: 28 fact-filled pages containing all the data neces- 
sary to specify springs for any purpose—formulas, 
graphs, charts, tables and illustrations for all types of 
springs from light wire to heavy elliptic. Write today 
for your copy of Catalog 306. 


H. K. PORTER COMPANY, Inc. 


AMERICAN- FOF ‘ 











at 29 West 39th St., New York 18. C. Davies is secretary. 


Sept. 8-12— 

Instrument Society of America. Second annual instrument confefence 
and exhibit to be held at Stevens Hotel, Chicago. Richard Rimbach, 
1117 Wolfendale St., Pittsburgh 12, is executive secretary. 


Sept. 17-18— 

Society of Automotive Engineers Inc. Tractor meeting to be held at 
Hotel Schroeder, Milwaukee. John A. C, Warner, 29 West 39th St., 
New York 18, is secretary and general manager. 


Sept. 17-26— 

National Machine Tool Builders’ Association. Machine tool show and 
congress to be held at Dodge-Chicago plant of the Tucker Corp., Chi- 
cago. Tell Berna, 10525 Carnegie Ave., Cleveland 6, is general man- 
ager of the association. 

Oct. 2-4— 

Society of Automotive Engineers Inc. Aeronautic (fall) meeting and 
aircraft engineering display to be held at Biltmore Hotel, Los Angeles. 
John A. C. Warner, 29 West 39th St., New York 18, is secretary and 
general manager. 


Oct. 6-7— 

Packaging Machinery Manufacturers Institute. Fifteenth annual meeting 
to be held at Hotel Sheraton, Springfield, Mass. H. L. Stratton, 342 
Madison Ave., New York 17, is secretary. 


Oct. 6-8— 

American Society of Mechanical Engineers. Petroleum mechanical en- 
gineering conference to be held at Houston, Tex. Additional informa- 
tion may be obtained from headquarters of the society at 29 West 
89th St., New York 18. C, E. Davies is secretary. 


Oct. 18-24— 


National Metal Exposition to be held at International Amphitheatre, 
Chicago. Chester L. Wells, 7301 Euclid Ave., Cleveland 3, is assistant 
managing director of the exposition. 


Oct, 20-21— 

Society of Automotive Engineers Inc. Production meeting to be held 
at Carter Hotel, Cleveland. John A. C. Warmer, 29 West 39th St., 
New York 18, is secretary and general manager. 


Oct. 20-22— 

American Society of Mechanical Engineers. Joint meeting of the fuels 
division with the coal division of the American Institute of Mining 
and Metallurgical Engineers to be held at Cincinnati, O. Additional 
information may be obtained from ASME headquarters at 29 West 39th 
St., New York 18. C. E. Davies is secretary of ASME. 


Oct. 20-23— 

American Institute of Mining and Metallurgical Engineers. Annual fall 
meeting of the iron and steel division and the institute of metals diyision 
to be held at Stevens Hotel, Chicago, in conjunction with the National 
Metal Exposition. Ernest Kirkendall, 29 West 39th St., New York 18, 
is secretary of the institute. 


Oct. 20-24— 

American Society for Metals. Annual meeting to be held at Palmer 
House, Chicago, in conjunction with the National Metal Exposition. 
W. H. Eisenman, 7301 Euclid Ave., Cleveland 3, is secretary of the 
society. 


Oct. 20-24— 


American Welding Society. Annual meeting to be held at Sherman 
Hotel, Chicago, in conjunction with the National Metal Exposition. 
M. M. Kelly, 33 West 39th St., New York 18, is secretary of the 
society. ‘ 


Oct. 20-24— 


American Industrial Radium and X-Ray Society. Annual meeting to 
be held at Continental Hotel, Chicago, in conjunction with the National 
Metal Exposition. Philip D. Johnson, 53 West Jackson Blvd., Chicago 4, 
is secretary of the society. 


Oct. 30-Nov. 1— 


American Society of Tool Engineers. Fifteenth semiannual meeting to 
be held at Statler Hotel, Boston. Harry E. Conrad, 1666 Penobscot 
Bldg., Detroit 26, is executive secretaty. - 


Macuine Desicn—August, 1947 





TO ABSORB SHOCK 


—Fuel Lines need Barco Flexible Joints 


The battering impacts and shocks ot vibration in mechani- 
cal operation are absorbed by Barco Flexible Joints. 
Providing for expansion and contraction, they keep pipes 
aligned, protect fluid-conveying systems against inter- 
ruptions or breakdowns. In every branch of industry and 
transportation you will find Barco Joints at work, giving 
fuel line systems longer life, insuring steadier and more 
economical operation. Full details on request. Barco 
Manufacturing Company, Not Inc.,' 1806 Winnemac 
Avenue, Chicago 40, Illinois. 


BARCO “exisie soints sezss 


responsive movement 
FRIE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY through every angle. 


Im Canada: The Holden Co., Ltd., Montreal, Canada. “MOVE IN DIRECTION” 
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New way fo fasten seats 
solves assembly problem 





Bus designers ran up against a tough assembly problem 
in attaching seats to plywood floorboards. The under 
side was not accessible. Conventional bolts, nuts and 
lock washers wouldn’t work. But they found the perfect 
answer in a splined B. F. Goodrich Rivnut! 

Using a pneumatic heading tool, one man did the job 
from one side of the work only. A strong, tight-gripping 
bulge was formed in the Rivnut, preventing pull-through. 
The Rivnut’s splined shaft took care of torque. And the 
still intact Rivnut threads provided a deep nut plate 
for secure, vibration-resistant attachment of the bus 
seat. Many man-hours were saved. 

Perhaps Rivnuts will improve your product, reduce 
assembly time—or both! Why not consult a Rivnut engi- 
neer? Write The B. F. Goodrich Company, Dept. 
MD-87, Akron, Ohio, 


READ HOW RIVNUTS SIMPLIFY DESIGN 
in new “Rivnut Data Book” 


Here’s the new edition, 40 pages packed 
with fastening facts. Fully illustrated, in- 
cluding step-by-step drawings of Rivnut 
installation. Lists types, sizes, load capac- 
ities, successful applications. For your 
free copy, write to The B. FP. Goodrich 
Company, Dept. MD-87, Akron, Ohio. 


RIVNUTS 


It’s a rivet—lIt's a nutplate 
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Design Trends 


(Concluded from Page 118) 


chrome strips or the other recent fads. From a long-term 
or historical viewpoint this might be considered as de- 
scriptive of our present position. 

Superimposed on'this broad general movement are many 
short-term trends the more important of which have been 
summed up previously. These short trends are definitely 
influenced and often caused by factors such as wartime 
restrictions, economic considerations, new materials, new 
techniques, a contemporary trend in art or architecture, 
and perhaps most frequently by a radical change in the 
design treatment of a particularly outstanding project 
by some prominent designer. The style factor cannot be 
minimized in importance as it affects sales, but it is a 
fickle one reflecting both the everchanging economic con- 
ditions and public taste. 

On a long-term basis good design will be judged by the 
consumer with respect to utility, cost and appearance. 
There is little doubt that the best designs of tomorrow 
will be those in which pure utility plays a primary part 
in the development of the basic form, Fig. 10, with the 
aesthetic factors also given careful consideration. 


Final Design a Compromise 


Each design is a new challenge to the designer whether 
it is the development of a new invention or merely the 
redesigning of an existing machine. Although a design 
must evolve from a series of compromises and the final 
result is only an approach to a theoretical ideal, the good 
designer must always try to visualize this ideal so that 
he may properly evaluate all considerations. The designer 
must keep well abreast of advances being made in all 
fields of science and engineering which are of value to 
him as a designer. He must appreciate the many factors 
involved in manufacturing costs, distribution costs and the 
general economic trend. To be really successful he must 
have a definite aptitude for the aesthetic side of design, 
a thorough fundamental training in basic design, and a 
knowledge of current public taste. Above all he must be 


| able to approach logically any new problem, organize his 
| work, be able to distinguish between the essential and the 





irrelevant and proceed directly toward his original objec- 
tive. 

A few industrial designers have voiced the opinion that 
an engineer will never be a good industrial designer. 
Needless to say this statement is too all-inclusive. Without 
certain aptitudes and abilities the engineer will never make 
a good designer just as the artist who lacks certain other 
aptitudes and abilities will never make a good designer. 
It is a grave mistake to believe that « man with any kind 
of a natural talent or engineering background can, by read- 
ing or part-time study, achieve the breadth of training he 
will need to compete successfully with tomorrow’s well 
trained industrial designer. Intensive study under close 
supervision and intimate contact with industry are both 
necessary to develop an individual’s critical ability and 
philosophy of design to the point of competence. 

In a subsequent article the fundamental concepts of 
design for improved appearance will be discussed. 
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and you can Forget about Coupling Shutdowns 


Exclusive Metal-to-Metal Seal 
Gives You Extra Protection 


The surest way to stop coupling shutdown worries is to 
install Fast’s Couplings in your plant. For one thing, the 
exclusive “‘rocking bearing”” shown above makes a posi- 
tive metal-to-metal seal for the load-carrying oil .. . 
permanently protecting it against wear-producing mois- 
ture, dust and grit. No perishable packing rings are used. 
There’s nothing to wear, nothing to fail. The coupling is 


: all-steel throughout—without a single perishable part. 


Remember: Fast’s self-aligning Couplings are the origi- 
nal gear-type couplings. Years of design and manufac- 
turing experience go into every one... to give you un- 
interrupted power transmission . . . to lengthen machine 
life, lower upkeep costs, minimize shutdown losses. 


We have a full complete line of couplings for imme- 
diate delivery. Get full details on Fast’s Couplings now. 
Write today for your free copy of our complete catalog. 
Address: Koppers Company, Inc., Fast’s Coupling Dept., 
258 Scott Street, Baltimore 3, Md. 


FAST'S 


selt-aligning 





i 


> 


Fast’s Couplings Are 
Simple as A-B-C 


See the simple development of Fast’s 
Couplings. A splined hub on each shaft 
end, a sleeve with internal splines to 
mesh. Oil in the sleeve carries the load 
between the splines. 








THIS NO. 6 FAST’S COUPLING connects an 1800 
h.p., 600 r.p.m. motor to a 30 million gallon (per 24 hrs.) 




















COUPLINGS 





’ 


pump at the City of Montreal Pumping Station. 


ine 
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BALL RACEWAYS 
ARE GENERATED 
TO TRUE GEO- 
METRIC CURVA- 
TURES. 


BORE AND OUT- 
SIDE DIMEN- 
SIONS ARE HELD 
TO EXTREMELY 
CLOSE TOLER- 
ANCES. 














BALLS ARE AC- 
CURATE IN 
SPHERICITY TO 
25 MILLUIONTHS. 


AND QUIET PER- 
FORMANCE. 


RETAINERS ARE 
STEEL... BRONZE 
AVAILABLE FOR 
HEAVY DUTY. 


Ahlberg Ball Bearings 
are precision assemblies of these 
quality components, engineered 
and manufactured for top perform- 
ance. Ahlberg Bearing Com- 
pany, 3017 West 47th Street, 


Chicago 32, Illinois. 


Ahi bers®= 


BALL BEARINGS * ROLLER BEARINGS > PILLOW BLOCKS 
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NEW MACHINES 


And the Companies Behind Them 


Agriculture 


Two-wheeled, rubber-tired tractor-scraper. Tractor equipped 
with 225 hp diesel of positive forced ejection type. La 
iant-Cnoate Mfg. Co., Cedar Rapids, Ia. 

Hydraulic seedling planting machine. ‘Averages 10,000 seed- 
lings in eight hours. Drawn by conventional tractor, and 
requires crew of three. Lowther ae. Co., Winona, Wis. 

Tractor with new drawbar height contro mechanism, and an 
improved hydraulic system and linkage attachment for 
implements. Has four forward speeds. Ford Motor Co., 
Detroit. 

Domestic 


Radio- nesngaag combination featuring “lift-out” radio and 
— -_ storage space. Westinghouse Electric Corp., 

unbury, Pa. 

Low-priced kitchen clock which fits flush against wall, in 
plastic; also two mantel clocks—one a nautical design which 
strikes time on the hour and half hour; while the other, a ~ 
Colonial reproduction, has deep-toned spiral gong striking 
the hours and half hours. General Electric Co., Bridgeport 


, Conn. 
Gas-fired forced air furnace, for average home where ducts are 
used for warm air distribution. Palmer Mfg. Corp., Phoenix, 


riz. 
Electric “Singette” for singeing, basting, etc. Also useful 
for removing paint, quick defrosting of refrigerator coils, 
thawing frozen pipes, etc. Henry J. Morton Associates Inc., 


Detroit 19. 
Metalworking 


Special contour forming machines for making a variety of 
products ranging from small metal cabinets to the major 
parts in railroad cars and transport planes. The Cyril Bath 
Co., Cleveland 8. 

All-hydraulic inclinable press. Capable of up to 115 strokes 
per min. Pressure capacity up to 50 tons. Hydraulic Press 
Mfg. Co., Mt. Gilead, O. 

Horizontal hydraulic bulldozer, 400-ton model welded steel 

high operating variable . Stroke: 24 in. Beatty 
Machine —— Co., Hammond, Ind. 

Horizontal metal-cutting band saw, heavy-duty, features an 
automatic cutting cycle for cr stock up to 12 in. 
wide or cylindrical stock up to 12 3/4 in. diam. Wells Mfg. 
Corp., Three Rivers, Mich. 

Double-cylinder hydraulic broaching machine, 36-in. stroke. 
Pulling power equals 16,000 Ib. Zagar Tool Inc., Cleveland 


17. 

Adjustable multiple spindle work head. Available in models 
having from two to twelve spindles individually adjustable 
from 1/2-in. minimum to 12 in. maximum center distance. 
International Research Corp., Los Angeles 23. 

Mining 

Two diesel engines and two track-type tractors and two motor 
graders powered by these engines, which are 4 and 6- 
cylinder types, Caterpillar Tractor Co., Peoria, Ill. 

Air-cooled, portable compressors. Models in 60, 105, 160, 
210 and 315 cfm, V-type cylinder design. Davey Compressor 
Co., Kent, O. 

Plastics 

Electronic sealer for “one-shot” bonding of thermoplastic 

fabrics. Can be adjusted to produce any shape of seal. Seals 


from 7 to 15 in. in area in four seconds. Radio Corp. of 
America, Camden, N. J. 


Refractory 


Gun for application of air a gt refractories to vertical 
or semivertical furnace or brick walls. Equipped with pres- 
sure hopper designed to hold 500 lb of refractory weighing 
140 Ib to the cu ft, Has capacity of more than 100 lb per 
min. Basic Refractories Inc., Cleveland. 


Refrigeration 
Rotary refrigeration mechanism for commercial and industrial 
application. Weight 85 lb. Consists of rotary compressor, 
a motor assembly housed in a single steel cylinder shaft 


case. Weight, 25 to 50 per cent lighter. Frigidaire Div., 
General Motors Corp., Dayton 1. 
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Cast iron from crane wheel magnified 2,000 times. 


Turn to... 

















photomicrography 
for magnifications up 
to 2,000 times 


N many production problems, the smaller the 
details you can see, the more you realize 
their importance. It’s the detail seen in a pheto- 
micrograph or an electron micrograph that often 
explains why some materials do their job and 
others don’t. . 
Photomicrography with optical equipment 
reaches its useful magnification limit at about 
2,000 diameters. Photographic plates from elec- 
tron microscopes yield detailed information by 
enlargement up to 100,000 times actual size. 


The problem is not whether optical or elec- 


Mi cr 0 gr r phy - mse ia function 





, For “detailed information 


on products and processes 


electron micrography 






Magnifications 100,000 times. 


for magnifications up 
to 100,000 times 


tronic magnification is better, but which is more 
suited to your particular requirements. Vital to 
the application of both in industry is photog- 
raphy... with its endless capacity for details... 
its way of making.a point for all to see and be 
convinced. 


Is your plant taking full advantage of the 
product-improving, cost-saving potentialities of 
micrography? 

EASTMAN KODAK COMPANY 


Industrial Photographic Division 
Rochester 4, N. Y. 





Courtesy Ind. Eng. Chem, 
Above, fresh milled rubber. Below, after vulcanization. 
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HYDRON SHAFT SEALS 


Accurately Engineered to Each Application 


To insure satisfactory performance, the design 
of every HYDRON Bellows Shaft Seal is deter- 
mined by the requirements of the specific appli- 
cation. Whether the seal is for a compressor, 
gear box, torque converter, refrigerator, auto- 
motive fluid drive or other equipment — every 
condition must be carefully considered: shaft 
speed ... working temperatures and pressures 
... vibration ... space the seal will occupy, etc. 

We are equipped to satisfy such requirements. 
For instance, the seal nose bearing surfaces for 
automotive fluid drive seals are finished in our 


wi 


AC AQdhdaaa 


plant to an optical flatness of three light bands. 
Other components are engineered to comparable 
standards of precision. 

In addition to shaft seals, HYDRON Bellows 
Assemblies are made to specification for direct 
or remote control of temperature and pressure. 
Write for details or forward sketches and speci- 
fications for recommendations... there’s no ob- 
ligation. CLIFFORD MANUFACTURING COMPANY, 
566 E. First Street, Boston 27, Mass. Offices in 
Chicago, Detroit and Los Angeles. First With 
the Facts on Hydraulically-Formed Bellows. 
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Matched for weight 
for strength 


and matched 


Can you ever forget the fun of using your 

matched ‘“‘clubs’’ for the first time; the 

thrill that comes each time you swing and 

feel and hear that solid click peculiar to a 

shot that’s “in the groove’. But don’t 

overlook the fact that the shafts of match- 
ed clubs are steel tubes. For only with steel tubes can you 
get the uniformity in strength and weight—(plus economy 
of manufacture) that makes matched clubs possible. 


Globe Steel Tubes Co. does not make matched golf 
clubs—our business is steel tubes in seamless carbon, alloy, 
stainless steels — high purity ingot iron tubing known 


as Globeiron — and welded stainless steel tubing called 
Gloweld. And in that business we exercise every precau- 
tion and care known to chemistry, physics and metallurgy 
to produce tubing “matched” in unvarying uniformity and 
quality. A fully equipped and staffed Globe laboratory 
helps to make that possible. 

Your requirements in steel tubing may be just “staples” 
— or they may involve problems. In either case you can 
look to Globe as a dependable source of supply as well as 
a highly specialized organization eager to explore new 
fields in tubes and tubing applications. 


Globe Steel Tubes Co. - Milwaukee 4, Wisconsin 





Seamless Tubes—Carbon—Alloy—Stainless Steels—Welded 
Stainless Steel Tubing —Gloweld—High Purity Ingot Iron 
Seamless Tubes—Globeiron Mechanical Tubing— Pressure 
Tubing—Tubing for Corrosion and Heat Resisting Applications. 





GLOBE STEEL 





| 
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You can stack up massive loads... 


on intermediate rolls of paper supercalenders and other heavy-duty 
machines—and secure more efficient operation, longer service life, 
reduced maintenance and power costs—by carrying radial and thrust 
loads 


On Torrington Spherical Roller Bearings. 


Among the many features which assure consistent top performance 
are self-alignment, high radial capacity and two-directional thrust 
capacity. Even under conditions of shaft deflection or housing distor- 
tion, Spherical Roller Bearings continue to operate at full rated 
capacity. 

To see how these advantages will “stack up” against your design 
problems, write today for Spherical Roller Bearing Bulletin'No. 200-A. 


THE TORRINGTON COMPANY 


SOUTH BEND 21, INDIANA ' TORRINGTON, CONN. 
Offices in All Principal Cities 


TORRINGTON BEARINGS 


SPHERICAL ROLLER STRAIGHT ROLLER TAPERED ROLLER BALL 
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An 8-page bulletin is required to describe 
the great variety of applications and switching 
combinations of these handy Bulletin 353 cam- 
operated drum switches. They can be built up 
to 15 sections, with contacts opening or closing 
at any point of lever travel. Switching problems 
can be solved with surprising ease and simplic- 


ALLEN-BRADLEY 


{ — 


MOTOR CONTROL 


Wichita City Library 


ity. The silver alloy contacts require no cleaning 
or servicing, because any oxide which may form 
on the contacts is as good a conductor as the 
contact metal, itself. There are no sliding con- 
tacts...the beryllium copper fingers operate 
with a quick-closing and quick-opening action. 
Available in three sizes shown above. 


v 


SIZE 0-2 hp 


SIZE 


Sectional view 
of Bulletin 353 
Drum Switch showing 
contact sections and 
central operating 
shaft with hand lever. 


1-5 hp 
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PUSH BUTTONS 
LIMIT SWITCHES 




















Manual and 
Automatic Control 


If you are designing machines... or in- 
stalling new machines ... get the most 
out of them with push buttons or limit 
switches of the correct type. Added safety 
can be assured by using extra STOP but- 
tons or perhaps a limit switch. Convenience, 
speed, and less spoilage are a few other 
advantages of adequate use of modern 
pilot control stations. 














The above illustration shows 25 of the several hundred types 
of standard push button stations that are listed in Allen-Bradley 
Bulletin 800. But these few examples will serve to indicate the 
immense variety of enclosures, button labels, numbers of but- 
tons, and also such auxiliary elements as pilot lights, selector 
switches, etc., which can be selected from the standard Allen- 
Bradley line to fit your needs. If you build or use motorized 
machines, by all means send for Bulletin 800, today. 


Limit switches are more than “stop-motion” units ... they 
regulate machine speeds during bed travel or automati- Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
cally put machines through a repeated sequence of oper- 
ations. Send for Bulletin 801-802 on Allen-Bradley standard, 


heavy duty, and precision limit switches. 


ALLEN- -BRADLEY 


~~ 0UALIlTVs 


MOTOR CONTROL 

















From decorative trim to structural members Reynolds Alu- 
minum extruded shapes offer outstanding advantages. 
Strong aluminum alloys, less than half the weight of steel, 
give a highly favorable strength-weight factor for such appli- 
cations as airplanes, windows, molding, and furniture. 
Extruded in a single operation, “building up” is completely 
eliminated, cutting costly time and labor charges. 
Reynolds Aluminum Extruded Shapes are rustproof .. . 


strong . . . light. Many stock dies are available. Costs for 


special dies are low. Consult Reynolds engineers on adapting 


Reynolds Aluminum Extruded Shapes to your needs. Write 


Reynolds Metals Co., 2521 So. 3rd St., Louisville 1, Ky. 


| REYNOLDS 


“y" R 


eal \ 


METALS 
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Among the many current uses for 
Reynolds Aluminum Extruded Shapes are: 


Windows Busses 

Irrigation Pipe Garden Tools 

Furniture Store Fronts 

Aircraft Refrigeration 

Textile Machinery Railway Cars 
Truck and Trailer Bodies 


THE GREAT NEW SOURCE OF ALUMIROM 





EXTRA-UTILIT Yo AT EVERY TURN 


WITH SCHATZ BALL BEARINGS 


A lot of utility is packed into every Schatz “Commer- 
cial” ball bearing . . . the kind of rugged utility that 
stands up under the heavy loads of a coal conveyor or 
takes the steady punishment in a youngster’s roller 
skates or bicycle. 

High-grade, carburized, hardened and _ tempered, 
cold-rolled steel rings and through-hardened, precision 
chrome steel balls make the big difference in added 
load-bearing capacity, resiliency and over-all durability 
of “Commercial” ball bearings. 

That’s why these bearings keep “rolling along,” de- 
livering efficient anti-friction operation at every turn, 
whatever the service requirements. 

Compare their on-the-job performance with other 
low-cost ball bearings. And consider, too, the plus value 


of Schatz engineering counsel while your application 
is in the design stage. CH ATZ 


Schatz “Commercials” are manufactured in all stand- > ° ” 
ard types and sizes to cover the wide range of ball-bear- 4) ommercl a] 


ing applications where moderate cost is a vital factor 


alongside of maximum efficiency. The answer to your 7 8 ALL B & A BR | HT CG gy 


anti-friction problem is among them. 


Remember, Schatz makes only ball bearings, and 
“Commercials” are manufactured only by Schatz. 


THE SCHATZ MANUFACTURING COMPANY 
POUGHKEEPSIE, NEW -YORK THE LOW-COST, MULTI-PURPOSE BALL BEARING 


REPRESENTATIVES LOCATED AT 
* Detroit: 2640 Book Tower—26 * Cleveland: 402 Swetland Building—15 
Chicago: 8 S. Michigan Ave.—3 * Los Angeles: 5410 Wilshire Blvd.—36 
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ALCOA ALUMINUM 
EXTRUDED SHAPES 


You save material and labor when you order an 
aluminum extruded shape that fits your design. 
No need to build it up from angles, channels, 
tees, and other conventional shapes. 

The aluminum in an extruded shape is used at 
maximum efficiency . . . strength where strength 
is needed, economy of metal where loads are 
light. No lap joints and double thicknesses to 


MORE people want MORE aluminum for MORE 


1 N ev & Ey 
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COMM £8 £128 4 


rivet through, no extra rivets to add weight. 

Die charges for extruded shapes of your own 
design are much less than you’d think. 

Our engineers will be glad to help you adapt 
Alcoa Aluminum Extruded Shapes to the things 
you make. ALUMINUM CoMPANY OF AMERICA, 
1940 Gulf Building, Pittsburgh 19, Pennsyl- 


vania. Sales offices in leading cities. 


uses than ever 


FORM 








process formerly required. 


The manufacture of countless products in a wide variety of 
industries has been expedited through the use of OSTUCO 
Seamless Steel Tubing, formed to the most exacting specifi- 
cations. Our sales engineers will gladly show you how 
OSTUCO can simplify your production problems, help cut 
production costs to a minimum dnd make yours a better 


product. Send us your specifications and blueprints. 


oD ODO D2 Be oe ee Fo 8 


saves hours of machining time 


The internal upset operation pictured here is typical of the many forming operations 
which The Ohio Seamless Tube Company is equipped to perform — 

operations that will help cut your production time and costs. 

On this particular application, the specifications called for tubing 

with heavy walls at one end only; the internal upset operation, performed 


on OSTUCO Seamless Steel Tubing by skilled craftsmen, 


completely eliminated the long, costly machining 






Oe 


THE OHIO SEAMLESS TUBE COMPANY 


Plant and General Offices: SHELBY, OHIO 


SALES OFFICES: CHICAGO, Civic Opera Bidg., 20 North Wacker Dr. 
CLEVELAND, 1328 Citizens Bidg. © DETROIT, 2857 E. Grand Bivd. 
HOUSTON, 927 A M & M Bidg. © LOS ANGELES, Suite 200-170 So. 
Beyerly Drive, Beverly Hills © MOLINE, 3091,—1lé6th St. © NEW 
YORK, 70 East 45th St. © PHILADELPHIA, 123 S. Broad St. © ST. 


LOUIS, 1230 North Main St. * SEATTLE, 3205 Smith Tower * SYRA-. 


CUSE, 501 Roberts Ave. * TULSA, Refinery Engr. & Equip. Co., 604 

Ten E. 4th St. Bidg. © CANADIAN REPRESENTATIVE: Railway & 

Power Corp., Lid., HAMILTON, MONTREAL, NORANDA, NORTH BAY, 
TORONTO, VANCOUVER and WINNIPEG. 


os @ 6 68 oO O' 6 “Ot Oo oso oo SO @ 6.00 OD “OOO 
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NEW BOOK on "'VEEDER READINGS”... 


just off the press! 12 pages of Quick Informa- 
tion on VEEDER-ROOT COUNTROL .. . and 


~ how and where to use it to top advantage. Write 
for your copy to: Dept. 687. 


VEEDER-ROOT INC., HARTFORD 2, CONN. 

















ACINEERING 










STAFF... at no extra cost! 


When Emerson-Electric engineers “twin- 

up” with yours, in designing new motor- 
driven appliances, you enlarge your staff 
without adding to your payroll. 

















Such collaboration, or ““Twin-gineering,” 
helps you eliminate costly back-tracking, 
uncovers many manufacturing short cuts, 
gives your product the competitive advan- | 
tages necessary to market success. 





1/20 to 5 Horsepower 
Both AC and DC 


For 56 years, Emerson- 
Electric has specialized in 









the application and manu- Our engineers have never been longer on ; 

pote gin cnet gama ideas and experience, and never more willing b 

to share these advantages in suggesting S 

money-saving power applications for your \ 

THE EMERSON ELECTRIC MFG. CO., St. Louis 21, Mo. present or prospective motor-driven appli- a 

Branches: New pos 4 bat 7 22 + Los Angeles ances. Why not call us in? it 

‘ 

| oN A 
EMERSON f¢2-" ELECTRIC : 






MOTORS: FANS a APPLIANCES 
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NOW AVAILABLE 


a8 lpr i [” 


WELDED STAINLESS STEEL TUBING 














With more than a quarter of a century experience in —_— 
the manufacture of Welded Carbon Steel Tubing, we 
have now added fo our line, “Standard” Stainless THE STANDARD TUBE CO. 


i i \eNNDAR 
Steel Tubing produced by the atomic Hydrogen kote wa Michigus 


Welded process. é 


\ r . 
+ ° ° ubin \ Fab ted Part 
“Standard” Stainless Steel Tubing can be furnished Welded. Tubing “il abricated Parts 
in the various analyses such as Type 302 - 304 - 316 - dy 
and 347. STANDARDIZE with STANDARD it Pay 








Sa 


“Standard” Stainless Steel Tubing is available for 


Mechanical, Pressure, Structural and Ornamental appli- Also Producers of Electric Welded Tubing 
cations. Specify “Standard” and get the best. * # lete Tube Stocks Maintained by & 


STANDARD TUBE SALES CORP., 76-01 Woodhaven Bivd., Brooklyn 27, N. Y. 
LAPHAM-HICKEY COMPANY, 3333 W. 47th Place, Chicago 32, Ill. 





UNION HARDWARE & METAL CO., 411 E. First St., Los Angeles 54, Cal. 
THE PACIFIC PIPE COMPANY, 160 


STANDARDIZE WITH “STANDARD” —IT PAYS METAL GOODS CORPORATION, 1300 





pear St., San Francisco 5, Cal. 
urlington, North Kansas City, Mo. 
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Plenty, sir! 


Bethlehem circular products may 
look to you like any other kind. But the fact 
is, these circular steel blanks are different 
... and better in many ways. 


They are made in a unique machine 
that combines the operations of upsetting, 
forging, and rolling—a process that gives 
the blanks homogeneity, excellent physical 
properties, and fine surface characteristics. 
Often the high quality of these products 
makes possible thinner sections; hence sub- 
stantial savings in weight. 


Another popular point with buyers is our rough-machin- Here are some of the things frequently made 
ing. This is not an “extra”; it is a standard service that goes with from Bethlehem circular forgings: 
every order of Bethlehem circular forgings. See what we mean? Gears (spur, bevel, miter) | Crane Wheels 
Bethlehem rough-machines the job; you don’t have to. 


Flywheels Turbine Rotors Pistons 
s 
The blanks can be supplied in carbon or alloy steel, Sheaves Tire Molds Industrial Wheels 
treated or untreated. Sizes from approximately 10 to 44 in. OD. and many others 


Some of their many uses are shown in the list at the right. . 


ie BETHLEHEW * 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 


BETHLEHEM ROLLED - AND - FORGED CIRCULAR PRODUCTS 


206 : Macuine Desicn—August, 1947 


STEEL 














MORFLEX 


The “floating center unit’, com- 
posed of specially-designed, pre- 
loaded Neoprene biscuits, gives 
Morflex its flexibility. Morflex is 
available in nine sizes, from 
20 to 725 jbs-ft of torque 


capacity. 


MORFLEX JUNIOR 


Same high-quality workmanship 
and precision engineering as its 
“bigger brother.” Morflex Junior 
couplings are used in smaller 
power drives and accessories. 
Available in two sizes, 3 and 9 
Ibs-ft of torque capacity. 


MORSE CHAIN COMPANY - Detroit 8, Michigan - 


DOUBLE MORFLEX 


Two Morflex center members 
joined to an adapter plate. Act- 
ing as a universal drive, it com- 
pensates for extreme angular or 
parallel misalignment of shafts. 
Double Morflex couplings avail- 
able in 10 sizes, 13 to 725 Ibs-ft 
of torque capacity. 


CONSULT OUR ENGINEERS 


ithaca, New York 








MECHANICAL POWER, 
TRANSMISSION PRopucts |! 4 
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These | 


UNBRA 


REG. U. S. PAT. OFF. 





SPECIALLY ;MACHINED BROACH 


MPORTANT FEATURES o/ 





‘)KNURLED SOCKET HEAD 
CAP SCREWS 


KNURL CAN BE USED FOR 
LOCKING PURPOSE 








UNIFORM SOCKET DEPTH 











CONTINUOUS GRAIN FLOW 


KNURLED FOR FAST ASSEMBLY 











NATURAL FINISH NO MACHINING 
OR DISTURBANCE OF FIBERS 









CONTROLLED HEAT TREATMENT 


CONTROLLED FILLET 











ALL STEEL MAGNETICALLY 


INSPECTED SMOOTH BODY 









ALLOY STEEL 











CLOSE TOLERANCE ON DIAMETER 


CONTROLLED THREAD TERMINATION 












GRAIN FLOW ON ROLLED THREAD 





PRECISION ROLLED THREAD 
















STRENGTH, TOUGHNESS, 


wrench. 





**Self-Locking’’ Knurled Threads. 


. . the result of constant testing, in- 


spection and quality control. 


KNURLED HEAD FOR EASY ASSEMBLY 

. the knurled head provides a slip- 
and fumble-proof grip, even for the 
most oily fingers, therefore, the screw 
can be screwed-in faster and farther 


before it becomes necessary to use a 


We also make the famous ‘‘Unbrako"’ 
Socket Set Screw with the ‘‘Self-Lock- 2 
ing’’ Knurled Cup Point, and the Screws originated with 
“*Unbrako’’ Socket Set Screw with the “Unbrako” in 1934. 








eo CLASS 3 FIT 
== 


Give you these OUTSTANDING ADVANTAGES 





RELIABILITY — =. EASY START THREAD POINT... 
specially designed to assure fast, easy 

thread start. 

INTERNAL WRENCHING .. . to pro- 

mote Compact Designs which save 

space, material, weight and costs. 

Write for your copy of the ‘‘Unbrako”’ 

Catalog. 

“Unbrako” and “Hallowell’’ Products 


are sold entirely through distributors. 





Knurling of Socket 








OVER 44 YEARS IN BUSINESS - 





STANDARD PRESSED STEEL CO. 





JENKINTOWN, PENNA., BOX ZY 






* BRANCHES: BOSTON + CHICAGO + DETROIT + INDIANAPOLIS + ST. LOUIS + SAN FRANCISCO 
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CLARK HEAVY-DUTY ELECTRICAL CONTROL 
Used ut MACHINE TOOL SERVICE 





@ Pictured is a Rough Turning Lathe—center of a 3-unit 
Transfer-matic equipment line, developed by The Cross 
Company, Detroit, to cut off, center, turn, and finish face 
railroad car axles on a mass production basis. 


From start to finish, the axles are untouched by human 
hands—and Clark Automatic Push-Button Control, including 
proper handling mechanism, served to cut costs. 


The lathe has two 50 HP spindle motors, two 5 and one 
1% HP hydraulic pump motors, and 21 electrically operated 
solenoid valves. 


Clark HEAVY-DUTY control, designed for HEAVY-DUTY 
service, performs effectively in this HEAVY-DUTY operation. 


Clark engineers can solve your STANDARD or HEAVY- 


Chica 
DUTY Machine Tool Electrical Control problems. 9°, Sep 


tember 17. 26 


THE CLARK CONTROLLER CO. 


¢ 
RP YTHING UNDER CONTROL 1146 EAST 152nd STREET, CLEVELAND 10, OHIO 
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BALDOR STREAMCOOLED Polyphase 
Motor, 1 to 20 HP. 


BALDOR STREAMCOOLED MOTORS are totally enclosed, 


yet are constantly and efficiently cooled by a guarded outer- 
mounted fan forcing air over the entire exterior of the motor 
frame ...as indicated by arrows in the above picture. This 
additional protection is an outstanding feature of all Baldor 
motors. 


BALDOR STREAMCOOLED Direct 
Current Motor, 1 to 5 HP, 


Dust, dirt, lint, etc., cannot reach the inner mechanism of 
the motor to CLOG UP and reduce the operating efficiency 
of the motor. These motors, therefore, require LESS FREQUENT 
CLEANING ...LESS SERVICING. 


S 
g 
§ 
¥ 
¥ 
y 
¥ 
» 
» 
» 
& 


BALDOR STREAMCOOLED Single 
Phase Motor, % to 7 HP, 


BALDOR STREAMCOOLED Round 
Frame Motor, 43 to % HP., Single 


Phase, 3 Phase, and Direct Current, 
BALDOR STREAM- 


COOLED Face-mounted Motor, Single 
Phase, 3 Phase, and Direct Current. 


BALDOR STREAMCOOLED Face-mounted 
Vertica! Motor, Single Phase, 3 Phase, © 
and Direct Current, 
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a compact economical unit for positioning blades etc. . . ROAD GRADERS, 
ETC. 


Variable speed, accurate fast control and consistently ac- PACKAGING 
curate duplication of movements . . . 


MACHINERY, ETC, 


. P P " MATERIALS 
Fast, snappy action in moving heavy loads quickly and jaNDLING 


accurately to required heights . . . EQUIP., ETC. 


Effective speed and feed controls and consistently accurate MACHINE 
clamping pressures. TOOLS, ETC. 


FLUID MOTORS 


Yes, hydraulic circuits 

designed with the proper 
combination of these standard Sundstrand ele- 
ments offers the best solution to your hydraulic 
equipment design problems. Proper combina- 
tions and circuit design are arrived at through 
design conferences between you and our hydraulic 
application engineers. 


When designing new equipment or redesigning 
present models, call in a Sundstrand hydraulic 
application engineer. He will suggest the best 
combination of these hydraulic elements to meet 
your design requirements. 


@ There is no obligation for this service. 


FREE ADDITIONAL DATA is inctuded in this set 


of bulletins. Write for your copies today. Ask for 


Bulletin M-20. TRIPLE 


SOLENOID VALVES 
on PowER - 

TRANSMISSION OH Powsr 

3 ree vanes Spec ‘UID Morors 





7 





SEE OUR EXHIBIT =. LUBRICATING PUMPS 
at the Machine Tool 

Show, Dodge Plant, FOUR-WAY VALVES 

Chicago, September 

17-26. Booth No. 21. 


2559 ELEVENTH STREET ROCKFORD, 
FUEL UNITS @ HYDRAULI TRANSMISSIONS UID MOTORS @ VALVES a 
S Si ewes 3 ' é ihn Pas, Fg ew Gig eee Sig 2 Ss se Se Sa r oe. TO ies ry iy 


ye SRR), sit) edie ES Ga ee hel Oe es A ee ee Cae eee 
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AMERICAN WELDING 


AND MANUFACTURING COMPANY 
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* The first boat powered by steam, built by William Henry, and tested on the Conestoga River, near Lancaster, Pa., in 1763. 


Management and work were needed to build the first steamboat* 


Even the genius of William Henry — who 
helped emancipate man from the drudgery of 
hand labor — would have achieved nothing 
without sound management. Maker of the 
famous “Kentucky Rifle,” Henry was also an 
able inventor of labor saving machines. In 


1763, he built the world’s first steamboat, that . 


later inspired Robert Fulton. Henry combined 
management ability with imagination and 
energy to build a successful business. He 
typified the qualities that has made America 
productive. 


Without able management to harness our in- 
ventive genius, and make it useful, our econ- 
omy would still be back in the stage of primi- 
tive household industries. Sound management 
has transformed scarcity into abundance... 
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has made possible a large population that en- 
joys the world’s highest standard of living. 
How far we go from here may easily depend 
upon how well everyone appreciates the old 
fashioned virtues. Even able management ¢an 
achieve little unless an honest day’s work is 
given for a day’s wages. 


Steam iransporiaiion became modern and ef- 
ficient only when friction in moving parts was 
conquered. In this development, SF ball 
and roller bearings have played a major role. 
Made in many sizes and types, HLS bear- 
ings prove in steamships throughout the world 
that they are: 


THE RIGHT BEARING FOR THE RIGHT PLACE 


BALL AND ROLLER 
BEARINGS 


SKF 


Puts the 
RIGHT BEARING 
in the 


RIGHT PLACE 


BxF INDUSTRIES, INC., PHILA., PA: 
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HERE'S nothing like trouble to bring people together. 

That's how some of Revere’s closest friends were 
gained—through a mutual struggle against difficulties, 
troubles such as occasionally beset any business. 

Take the case of an important product, originally devel- 
oped for war uses, now finding many applications in peace- 
time services. When manufacture began, rejections ran 
extremely high, over 40%, costs were skyrocketing, and 
badly-needed production was being lost. The maker asked 
if we would care to collaborate in solving the problem. Of 
course we would! After studying the subject in detail (and 
also under conditions of the greatest secrecy), we suggested 
a radical change in the properties of a non-ferrous metal 
used in the manufacture of the vital part with which so 
much trouble was being experienced. New processes of 
manufacture were developed, and in a short time test runs 
of the recommended material proved successful. Rejections 
of finished units dropped to less than 1%. Thus an expensive 
and vexing bottleneck was broken, and we gained a new 
customer and a firm friend. 
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Let Trouble 


be our 
Introduction 











This success story demonstrates that Revere has an open 
mind as well as an infortned one, and is always ready to 
question the customary, find new answers to new problems, 
or to old ones, for that matter. If something is worrying you 
in your employment of non-ferrous metals, get in touch 
with Revere, not for ready-made answers, but for whole- 
hearted cooperation, a joint search for better results. This 
help is given freely, without obligation, through the Revere 
Technical Advisory Service, which has at its command the 
knowledge and facilities of our laboratories, and the accu- 
mulated experience of the entire Revere organization. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill; Detroit, Mich.; New Bedford, Ma'ss.; 
Rome, N. Y.—Sales Offices in Principal Cities, Distributors Everywhere. 
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HANSEN 


COUPLINGS 


~ Hardly a day passes that adaptations to new 
uses for Hansen couplings are not found— 
many being discovered right in the field. 


The possibilities of Hansen Couplings are 
unlimited because of their simplified design, 
adaptability, and remarkable performance. They 
can be used anywhere, within their wide range 
of standard sizes, on anything that handles 
air, oil, grease, oxygen or acetylene—and will 
handle pressures from ounces to 10,000 pounds. 


To connect a Hansen hose coupling, you merely 
push plug into socket—to disconnect, slide 
the sleeve. back with your thumb. In both 
cases, flow is immediately and automatically 
AIR, OIL~GREASE COUPLING turned on or off. No time wasted, no losses. 


*, : 
6 » 4 6 g be The adaptability of 
OXYGEN COUPLING ¥ The adaptability of 


so many different uses 


is the best possible evi- 

| .Xo e T ¥ L £ a = dence of their correct 
design. Our repre- 

sentatives will be glad 


AIR GASOLINE to discuss with your 
, 7 engineers the possibil- 


ities and advantages 


OIL, GREASE og 
7 
Send for illustrated catalog on the 





complete Hansen industrial line. 





ea 

a 
_ 
- 
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ACETYLENE COUPLING REPRESENTATIVES 


New England States: indiana, Wisconsin: 

A. 0. GEIGER, Belmon}, Mass. NEFF ENGRG. CO., Ft. Wayne, ind. 
Eastern, Southern States: Central Western States 
B-R ENGRG. CO., Baltimore, Md. JOHN HENRY FOSTER CO., 
Northern Ohie: $t. Louis, Mo., Minneapolis, Minn, 
F. & W. URSEM CO., Cleveland, O. Western, Southwestern States: 


Southern Ohio, West Ve., Ky. BURKLYN CO., Los Angeles, Calif. 
STEINHAGEN AIRLINE Northern Colif., Neveda: 
T Mi £ ial A ig $ & a” MA Ee] U FACT U 4 i fe G co eee - © 6 EY SD. Sotinad, Ge. 
ad Northern lil., Eastern lowa: Michigan: 


NORRIS ENGRG. CO., Chicago, Ill. WM. H. NASH CO., Detroit, Mich. 
1786 EAST 27th STREET . CLEVELAND 14, OHIO 














WHY BUNDYWELD 





] Bundyweld Steel Tubing is made 


by a process entirely different 
from that used in making other 
tubing. A single strip of copper- 
coated S.A.E. 1010 steel is con- 
tinuously rolled twice laterally . .. 


+ + » Copper coating fuses and 
alloys with the double steel walls. 
After brazing and cooling, it be- 
comes a solid double wall steel 
tube, copper brazed throughout 
360° of wall contact... 





who leave nothing to chance 


1S BETTER TUBING 





. . . into tubular form. Walls of 
uniform thickness and concen- 
tricity are assured by the use of 
close tolerance cold rolled strip. 
This double rolled strip passes 
through a furnace where the... 


4 ... copper coated inside and out, 


free from scale, closely held to 
dimensions. Hard or annealed in 
standard sizes up to %” O.D. 
Special sizes cold drawn. Also in 
Monel and nickel. 


BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES 


Tubing buyers who leave nothing to chance—even men 
as cautious as the gremlins above in holding up their 
pants—are welcome people at Bundy. 

The reason for this is plain. 


Bundyweld* Tubing is made to meet requirements in 
trucks and automobiles, modern freezing units, gas 
ranges, Diesel engines and other products where tubing 
is used. Even the most careful buyer can rely on 
Bundyweld for dependable performance. 


Here are some of the more important advantages made 
possible through the patented Bundyweld process: 


e solid, double wall 
great resistance to vibration fatigue 
strength combined with ductility 
uniform tolerances 
ease of fabrication 
high bursting strength for pressure applications 
low cost 


Chances are, we can help you on your tubing problems. 
Write today. Bundy Tubing Company, Detroit 14, 
Michigan. 


BU 
x * 


*REG. U.S. PAT. OFF. 


ENGINEERED TO OUR EXPECTATIONS 








Alloy Metal Sales Ltd. 
861 Bay St. 
Toronto 5, Canada 


Lapham-Hickey Co. Rutan & Co. Eagle Metals Co. 
3333 W. 47th Place 404 Architects Bldg. 3628 E. Marginal Way 
Chicago 32, Illinois Phila. 3, Pa. Seattle 4, Wash. 


Pacific Metals Co., Ltd. Standard Tube Sales Corp. 
3100 19th St. 7601 Woodhaven Blvd. 
San Francisco 10, Calif. Brooklyn 27, N.Y. 
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ALL SIZES, TYPES, MATERIALS 
_ MADE BY “ 














N\\ ait 


AW \\) 


Send for the famous “Gear Book” . . . and please use your Business Letterhead when writing. 


\ LPHIA ‘34, PA. 


oe ee -1N CANADA: WILLIAM AND J. ‘o. - ontey ‘LIMITED, ‘TORONTO 


& 
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The lustrous, lifetime beauty of Allegheny Learn how easy Allegheny Metal is to fabri- 
Metal, America’s pioneer stainless steel, cate, how actually cheaply it can solve many 
makes it a “natural” for the external bright- a production problem... 

work of the new cars. It’s bright a// the CALL FOR AN ALLEGHENY LUDLUM ENGINEER. 
way through—there’s no plating to wear off. 


What could be sweeter? 
Outside the car, Allegheny Metal gives L L a &s = e me Y 
you lasting beauty . . . under the hood, it 
gives you lasting service. Stainless steel in 
crucial parts of carburetors, fuel and water 
pumps and exhaust systems, etc. will lit- uy Dp LU me 
erally outwear the car. In fact, the merits of 


Allegheny Metal recommend it for any use STEEL CORPORATION Pittsburgh, Pa. 
where resistance to corrosion and heat are : 


vital, and where superior s‘rength and ease ease 
of cleaning mean more profitable operation. HONEER (N SPECIALLOY STEELS 


WwaD 976C ALLEGHENY METAL is stocked by all JOS. T. RYERSON & SON, Inc., Warehouses 
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Specialists in product design have 
placed their stamp of approval on 
Hannifin Pneumatic Cylinders be- 
cause Hannifin gives them what they 
want: A completely standardized 
line of cylinders, available in an 
almost infinite number of combina- 


tions. Any length of stroke specified, 





double acting or single acting. A 
wide choice of mounting styles, 
single or double end rods. Diame- 
ters from 1” to 12", or larger. Cush- 
ions for head end, rod end or both. 
Complete engineering data for 
working out cylinder applications 
in Hannifin Bulletin No. 57-M 



























able cushion — one 


* 


HANNIFIN 


"Sz tledd” 











AIR CONTROL 
VALVES! 








Se 
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A Model JR cylinder with adjust 
different types. 





e Hannifin at the Machine Tool Show, 


‘) 
yakt 


many 


Plant operating engineers like 
Hannifin Pneumatic Cylinders 
because they seldom require main- 
tenance — thanks to Hannifin’s ex- 
clusive “Leakproof” design which 
permits external adjustment of 
piston packing without disturbing 
any internal parts. They also like 
the smooth, free-running perform- 
ance that comes with cylinders made 












Chicago, Sept. 17-26, Booth 4ll. 












hicnitiap Algitiiiine 


by Hannifin: TRU-BORED from 
steel cylinder stock; honed to satin 
finish by exclusive long-stroke 
honing process. This is also their 
assurance of full power perform- 
ance and protection against air 
waste. For better plant operation, 
get genuine Hannifin cylinders. See 
your local Hannifin representative, 
or write. 



























More and more today—industry is 
saving labor by applying T-) Air 
and Hydraulic Cylinders to opera- 
tions of all kinds where pushing, 
pulling, lifting or mechanical con- 
trol is needed. Available in many 
standard sizes and styles... 100 lb. 
or 50,000 Ib.... both cushioned 
and non-cushioned types. Backed 

by 30 years of know-how...T-J 


x 
- » __ engineered to do the job bet- 


he 


ter and cut costs! Write to- 
day for catalogs. 
The Tomkins-Johnson 
Company, Jackson, Mich. 


FOR TOUGH JOBS SPECIFY 


CJ) 
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RACINE 









SMOOTH POWER MOVEMENTS 
IMPROVED MACHINE DESIGN 
REDUCED OPERATING COSTS 
QUIET, TROUBLE-FREE OPERATION 


T 
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BRE RBH ¥€ Pies tiated 
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Spring governor provides automatic volume 
control, supplying only the needed flow of 


oil at a pre-determined pressure. 













Tilted vanes cannot seize or gouge the pres- 
sure chamber ring. Constant efficiency is 
maintained, 











Heavy duty pump shaft is mounted in anti- 
friction bearings for long life and power 
saving operation. 

















Pressure chamber ring of special alloy steel 
4 is automatically traversed between side 
COMMON APPLICATIONS plates to vary oil delivery. 
FOR RACINE HYDRAULIC 





ACINE pumps will simplify your circuits. By-pass and relief valves with 
EQUIPMENT a , s - ; , 

e accompanying extra piping are eliminated. Since RACINE pumps by- 

Presses pass no oil, heating is reduced. Horsepower is saved. Quieter operation re- 
sults. These features reduce installation cost and operating expense. 









Machine Tools 
° ‘ Let Racine hydraulic engineers review your applications. This service is avail- 
Weed ‘Working Machines able without cost or obligation. Write today, ask for catalog P-10-C. RACINE 
Steering Gears TOOL AND MACHINE COMPANY, 1773 State Street, Racine, Wisconsin. 










Welding Equipment 





RACINE Hygdraclic METAL CUTTING MACHINES 
A complete line in capacities 6” x 6” to 20” x 20” — in all price 

ranges. Features are simple. One lever control — open front 
design — progressive feed for cutting any metal from light tub- 
Aircraft Equipment ing to tough tool steels. Write for Catalog No. 12. 


Concrete Block Machines 








Plastic Presses 









Special Machines 








cok QUALITY ayy 
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MME FOOL ona wach STANDARD FOR QUALITY AND PRECISION 





MAcHINE Desicn—August, 1947 


In six modern plants we produce 
steel back bearings lined with tin- 
base babbitt, cadmium-silver alloy, 
high-lead babbitt, copper-lead alloy 
and bronze; bronze-back babbitt- 
lined bearings; cast iron back bab- 
bitt-lined bearings; die-cast bearings 
and bushings, and bronze bushings. 
Each plant manufactures within a 
definite range of sizes and alloy com- 
binations. This production flexibility 


permits us to meet quality, quantity 
and cost requirements. 


We specialize in the production of 
unusual bearing sizes (up to 274” 
O.D.), also in thrust washers, preci- 
sion bronze parts and aluminum 
alloy bearings. Capacity for these, 
with immediate delivery, is avail- 
able. Complete research and engi- 
neering facilities are at your service. 
Your inquiry is invited. 


FEDERAL-MOGUL CORPORATION + 11045 Shoemaker, Detroit 13, Michigan 


Power goes to work smoothly through 


FEDERAL- MOGUL 


EDERA 


SLEEVE BEARINGS 
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Lubrication Systems can 


Save You *5 to °8-per bearing per year! | 


T’S a matter of simple arithmetic. Each bearing 

requires at least one minute per day of your lubri- 
cating man’s time. At prevailing wage rates you are 
paying at least. 1.7¢ per day for once-a-day lubrica- 
tion of each bearing. Multiplied by 300 working 
days a year each bearing is costing you $5.10 per year 
in man-hours alone! 


Trabon Centralized Lubricating Systems will put this 
money back in your pocket. Hundreds of bearings 
can be lubricated in a few moments’ time, positively, 
accurately. And there are other savings, too. Trabon 
Systems eliminate “down-time” for lubrication. Ma- 
chinery is lubricated while it is in operation. Bearing 
repair bills are slashed. Breakdowns and expensive 
lost production time are eliminated. Lubricant is used 
more efficiently. These savings add up to anywhere from 


i. 
‘3 
L 

t 
z 
< 


- 


> 


$8 to $10 per bearing per year on the average machine. 


Take an ordinary press with 20 lubricating points. In‘ 
a year’s time—at $8 per bearing—you save at least 
$160. At that rate your Trabon System will completely 
pay for itself in considerably less than two years! 


Trabon Systems are in daily use on blast furnaces, 
cranes, conveyors, coal crushers, canning and bottling 
machinery, machine tools, mills, and mill tables, 
manipulating and handling equipment, ore bridges 
and unloaders, presses and forging equipment, rubber 
mills and mixers—in fact anywhere that bearings re- 
quire systematic lubrication. Let Trabon’s generation 
of experience in industrial lubrication help solve your 
lubricating problems. Use the attached business reply 
card for more information on Trabon Positive Cen- 
tralized Lubricating Systems. 


TRABON ENGINEERING CORPORATION 
1814 East 40th Street ¢ Cleveland 3, Ohio 


Please send me more information on Trabon Positive Lubricating 


Systems. I am particularly interested in lubricating 


Name 











Company 





Address 





City and State 








r el Trabon 
a scan serve up 
2 bearings. 


Men Who Know Lubricating Systems 


Specify 


Check these Operating Features and you'llrealize why 
plant engineers and master mechanics prefer Trabon 


* All-Hydraulic Operation—Feeder measuring pistons are posi- 
tively actuated by hydraulic flow of lubricant and do not rely 
on spring operation. 


Progressive Operation—Feeder sections operate progressively, 
one after the other. Each piston discharges its full measured 
amount of lubricant before the main hydraulic flow from the 
pump can reach and operate the next piston. This makes it im- 
possible to skip or under-lubricate a bearing. 


Only One Indicator to Watch—The single indicator at the 
pump tells the whole story, giving positive proof when every 
bearing has received its full measured amount. 


Rugged, Steel, Sealed Feeders — vibration-proof, heavy steel 
feeders are completely sealed and have no exposed moving 
parts. The sealed Trabon System can be buried underneath 
dirt, grime, coal dust or even concealed inside the machinery. 
For the single indicator at the pump tells the story! 


Wide Range of Discharges—Trabon Feeders can provide ex- 
treme variations in lubricant discharges. A complete line of 
manual and automatic pumps meets the needs of lubricating 
systems of all sizes and types. 


Let Trabon’s Generation of Experience 
Help Solve Your Lubricating Problems 


* 
* 
ok 
x 
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FIRST CLASS 
PERMIT No. 4736 
(Sec. 510, P.L. & R.) 
CLEVELAND, OHIO 














BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 











2¢ POSTAGE WILL BE PAID BY— 


TRABON ENGINEERING CORPORATION 
1814 EAST 40TH STREET ; 
CLEVELAND 3, OHIO 


COAL AND ORE CRUSHERS 


MACHINE TOOLS 


PRESSES AND UPSETTERS 


—7 


Pay 


» 


Li > 





Yichita City Librar: 


the toggles out-- 


and made a better clutch 


To simplify means to improve. Again Dodge engineering “know-how” 
has applied basic principles to make a great improvement—the Rolling 
Grip Clutch. A circle of hardened steel balls, forced into a wedge- 
shaped groove by a sliding cam, develops the power-transmitting pres- 
sure on the friction disc.Cam and groove contours use the principle of 
the wedge to multiply the force exerted on the shifter collar into a 
much greater force on the friction disc. 

Dodge Rolling Grip Clutches give outstanding flexibility and ease of 
control without any sacrifice of positive drive. Rugged, compact, easy 
to adjust and low in cost, this new Clutch is suited to a wide range of 
applications requiring from 1/2 H.P. to 20 H.P. at 100 R. P.M. Get the 
details now about this and other new developments by Dodge of Mish- 
awaka to help you cut costs and increase production. 


DODGE MANUFACTURING CORPORATION « MISHAWAKA, INDIANA 
you. Look for his name un- 


der “Power Transmission 


of Mishawaka, Ind. gala rd wo 


CALL THE TRANSMISSIONEER 


He’s a factory-trained spe- 
cialist in the mechanical 
transmission of power, 
qualified to analyze your 
problems and suggest cor- 
rect equipment. A talk with 
him will mean savings to 


Copyright, 1947, Dodge Mfg. Corp. 
(NAME PLATES =) FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
ETCHING COMPANY OF AMERICA, 1520 MONTANA STREET, CHICAGO 14, ILLINOIS 
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means lower 
ultimate cost 


Ordinarily you don’t speak of the 
uniformity of a batch of springs in 
the same breath with cost. But 
the two are really inseparable : 

... Variations in the size and 
shape of springs can cause 
the loss of dollars worth of 





assembly time . ».) variations 
in load characteristics can result 
in unsatisfactory operation 
of the finished product 
Here at Accurate you'll 

find skilled springmakers and 
practical, experienced engineers 

.. people who realize the 
importance of uniformity to 
you. Why not make ita 
point to discuss your spring 


problems with us. 





A Rm eee 


Load testing is one of 
several controls exer- 
cised at Accurate. 


- Send for your copy of the new 
Accurate Spring Handbook. 

It’s full of data and formulae 
“which you will find useful. 

No obligation of course. 
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LEADERS GO 
TO MARKET 


THEY INSIST ON THE BESTS 


Substantial industries regardless of size have 
reached their high rank through years of 
specialized effort. Through inventiveness, 
ingenuity and industriousness they have con- 
tinuously improved and developed the ma- 
chinery, mechanisms and equipment that 
have helped to make America great. 

Such leaders, through long years of expe- 
rience, well know the many advantages of 
Diamond Drives:—the long-life high effi- 
ciency, compactness, quietness, no slip, and 
the ease of application on short or long 
centers. 


DIAMOND 
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Diamond Roller Chains enjoy such a 
marked preference by men of Industry be- 
cause they have found that the half-century 
of Diamond specialized experience in roller 
chain design, manufacture, and application 
has helped to secure advantages of depend- 
able machinery operation. 

Placing your drive problems before the 
Diamond engineering staff now will bring 
practical recommendations promptly. 
DIAMOND CHAIN COMPANY, Inc., Dept. 
435, 402 Kentucky Avenue, Indianapolis 7, 
Indiana. 


ne 


ROLLER 
CHAINS 





Another ARI Project for Industry 





As the uses of aluminum castings grow in importance to industry, 





so grows the need for up-to-date knowledge about aluminum alloys. 






Aluminum Research Institute has brought together, in one compact 





volume, comprehensive data on the more commonly used aluminum 






casting alloys. The information derives from a major research program 






conducted for ARI by one of America’s leading technical schools. 






This new book—"“A Manual of Aluminum Casting Alloys” — 





contains sections on the general metallurgy of aluminum alloys, 






properties of specific sand and permanent mold casting alloys, 






foundry practice, and heat treatment. 














For your copy, write on your company letterhead to Aluminum Research Institute. 


General Smelting Company Niagara Falls Smelting & U. S. Reduction Co. Apex Smelting Co. 

Philadelphia 34, Pennsylvania Refining Corp. East Chicago, Indiana Chicago 12, Illinois 
Buffalo 17, New York 

Samuel Greenfield Co., Inc. Aluminum and 





Buffalo 12, New York Berg Metals Corp. 









North American Smelting Co. , Los Angeles II, Calif. 
- : ; Sandusky, . 
William F. Jobbins, Inc. Philadelphia 34, Pennsylvania sky, Ohio 
Aurora, Illinois The American The Cleveland Electro Metals Co. 
Sonken-Galamba Corp. Metal Co., Ltd. Cleveland 13, Ohio 
R. Lavin & Sons, Inc. Kansas City 18, Kansas New York City 6 


Chicago 23, illinois 
Federated Metals Division 
The National Smelting Co... A. S. & R. Co. 


Cleveland 5, Ohio oe: New York City 5 and Branches 


nn 








| ge 
oommom —— Insrrrure 


111 West Washington Street - Chicago 2, Illinois 
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FOR VIBRAT TION CONTROL 


USE LORD ENGINEERING SERVICE 
TO SOLVE YOUR PROBLEMS IN ELIMI- 
NATING COSTLY VIBRATION AND NOISE 


Do you plan to make more, sell more, and profit more . . . in 
the face of the strongest competitive market ever known? 
First—better take another look at your product. Does it have 
minus sales appeal caused by destructive, costly, nerve 
wracking vibration and noise? 


Vibration can be eliminated and the solution is simple and 
free .. . add LORD to your engineering staff. Use Lord’s 
specialized know-how in Vibration Control—without obliga- 
tion. Send us your problem . . . trained Lord engineers plus 
the finest of research facilities plus long, practical experience 
are at your disposal. 


If you intend to design the kind of smooth, quiet product 
that outsells competition, then here’s a valuable, helpful ser- 
vice worth investigating. Write or phone us today. 


LORD MANUFACTURING COMPANY «e _ ERIE, PA. 


New York, N. Y. Providence, R. I. Washington, D. C. Detroit, Mich. 
Chicago, Ill. Burbank, Cal. 
Canadian Representative: Railway & Power Engineering Corp., Ltd., 
Toronto, Canada. 


LORD Ziad 


VIBRATION CONTROL and BONDED RUBBER 


FIELD OFFICES 


eS 


, . SEND FOR YOUR 
LORD VIBRULE - = - 
ANOTHER LORD SERVICE 
IN VIBRATION CONTROL 


@ Use the Lord Vibrule to solve 
difficult vibration problems .. . 
measures vibration quickly, easily. 


Does the work of expensive, com- 
plex instruments... simple to use, 
gives approximate, practical 
readings. 


Helps you select the most effec- 
tive mountings for every job... 
conveniently, accurately. 


RD MANUFACTURING COMPANY 
i RIE, PENNSYLVANIA 


: P ease send me without cost bs] 
LORD VIBRULE ............ 
. Please send me literature on Bi 
LORD VIBRATION CONTROL 


A 


MD 






















e 


ei 


Men. 


coop it... swing it... dumpam 


WITH FAWICKS 


Fawick Clutches have amply proved themselves under 
the toughest field service conditions throughout the 
earth-moving and mining industries. That’s why lead- 
ing manufacturers now build Fawicks into their drag- 
lines, shovels, loaders, ditchers, rollers and other 
materials handling equipment. 





Users profit by these unique, moneysaving advantages: 
@ Torque controlled, shocks absorbed by a cushion of air. 
@No strain on any part of machine in quick starts and stops under load. 
@No arms, levers or springs to wear or break. 
@ No adjustments to make—no lubrication required. 
@ Maintenance costs unusually low. 


@ Entire machine protected against needless loss of productive time. 


If clutch down time is costing you money, let 





our Engineering Department give you our ag 
Mette Fawick Type 
%~ Clutch transmits 
RPotigh friction shoes 
the inner surface of 
" r-and-cord tube .. ap- 
én or release of air pres- 
mre: provides immediate, posi- 
Save clutch action .. rubber and 
“air cushion protects entire ma- 
chine against shock and vibra- 
tion, compensates for operating 
wear of friction blocks. 


















recommendations. 


te ed 

: e Fawick Type E 
Bie oF its torque from the 
*“"shoes through cross- 
femnber torque bars . . . extra 
ick friction blocks protect rub- 


















ie 
BY igk TD «4 
feesatvantage of 
fee where speeds 
Seren tne running speed of 


ee ebeeereert are encountered. Both | 
+H Jae. ie pes C and E satisfy the severe HOW IT WORKS 
“Skee requirements of slip operation. . Compressed air expands 
, = the rubber-and-fabric 
FAWICK AIRFLEX CO., INC. gland to engage clutch, 
9919 Clinton Road © Cleveland 11, Ohio any degree of “grip” you 


le Carmi, Roncld-Covertry tad, Moctecl, need. Release the air and 
Toronto, Vancouver, Quebec clutch disengages. 
In Britain, Crofts Engineers, Lid., 
Bradford, England 


FAWICK “~ CLUTCH 
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-ALEXANDER 


FLANGE PACKINGS 


(Excerpts from page 7 of our Leather Packing Guide) 
























If you haven’t a copy of the Alexander 
Leather Packing Guide, send for a copy 
at once. It is full of valuable data for all 


users of hydraulic and pneumatic machin- 





ery, and is yours for the asking. 


On page seven of the Guide you will find 
a picturization and discussion of the uses 


of FLANGE PACKINGS with complete de- 





scriptions accompanying the mechanical drawing (shown herewith) which illustrates 


a typical flange assembly—and with recommendations based upon normal instal- 


lations. You will be pleased to know that on unusual applications, our Engineering 
Department will gladly advise and recom- 


mend without cost. 





All Alexander Leather Packings are avail- 








able in various tannages and impregna- 
tions designed to withstand the medium 


and pressure against which each has to 








operate. 


ALEXANDER BROTHERS 


406 NORTH 3rd STREET ¢ PHILADELPHIA 23, PA. 


Branch Offices: Chicago, Dallas, Charlotte, New York . . . Distributors in Principal American Cities 
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COMPLETELY 
COLD FORGED 


Patented Method Owned Controlled 





8 


Unretouched photo—etched cutaway—Holo-Krome j 
FIBRO FORGED Socket Head Cap Screw. Exclusively weed by HeloKrome 


HOLO-KROME 
fibre forged’ SOCKET SCREWS 


Continuous Fibres running from end to end! Yes, when you specify “Holo-Krome FIBRO 
Uninterrupted, unbroken, unsevered! A 
stronger Socket Screw. This continuous 
fibrous structure is obtained by Completely ; : 
Cold Forging—a Holo-Krome patented plus the saving of weight, space and assem- 


method. bly time in your production. 


FORGED Screws”, greater strength, uni- 
form quality and accuracy are assured 


THE HOLO-KROME SCREW CORP. HARTFORD 10, CONN., U. S. A 





282 ; : Macuine DesiGn—August, 1947 
































corrosion resistant alloy, 










* 


WO of the best pro- 
Ch as ducing oil wells in 
er rebonne Parish, Louisiana were shut 
down—out of production. Gas distillate 
corrosion had rendered the valves of the 
Christmastrees unserviceable. The McEvoy 
Company of Houston, Texas are spe- 
cialists in corrosion resistant Well Head 
equipment. They know from experience 
that Lebanon’s Circle © 12, is a chromium 
alloy especially developed for this service 
and they telephoned us. 

Quick work with patterns, molding, 
pouring, heat treating and finishing made 
it possible for us to load two of these alloy 
castings on a plane five days later. (/eft) 

Machined by McEvoy, and tested in the 
assembly (right), the finished, corrosion 
resistant equipment was delivered and the 
wells were back in operation 8 days after 
that first emergency phone call. 


7 reg 





sevenle Them 


Topay emergencies due to corrosion failures 
* are unnecessary. Metallurgical progress and modern foundry 

° practices make available a variety of alloys designed for the exact 
corrosive conditions which are encountered in any particular 

industry. Our representatives are trained to study the technical 

Write for Data Sheet de. etails of corrosive conditions in your production equipment. 
scribing in detail the A discussion of these matters is the first step toward preventing 


Circle © 12. shut-down emergencies. 
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ORIGINAL AMERICAN LICENSEE GEORGE FISCHER ‘SWISS CHAMOTTE! 


LEBANON STEEL FOUNDRY - LEBANON, PA. 


In The Lebanon Valley” 


ALLOY 





METHOD 


AS Castings 
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It’s a Bicycle 
elUliimacls 
2 Purposes: 


Faster, Low Cost Assembly 
— Easier Selling 





when you use AMERICAN PHILLIPS SCREWS 


Mase aile§— Here’s the modern way to get the lower costs everyone 


wants — thru automatic, high-speed screw driving. Screw heads can’t burr. 
Drivers can’t slip. Work cannot be spoiled. Fingers can’t fumble. And whether 
you're “buttoning up” bicycles or radios, appliances or airplanes, you cash 
in on time-savings up to 50%! 











Dior — Showmanship and salesmanship go up when American 
Phillips Screws go in! They look modern, are as modern as this minute. Buyers 
right down the line — jobbers, dealers, consumers — like their smart looks 
and the story they clearly tell of long service and solid construction. Write, 
wire, or phone for these production-promotion advantages today. 


” 


ip OUT 
DRIVER CAN'T St 
WNP AKLIPS TAPERED RECESS 














AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Il: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 


MERICAN||i7 
PHILLIPS 














ALL TYPES 
ALL METALS: Steel, 
Brass, Bronze, Stain- 


' less Steel, Aluminum, 
Monel, Everdur (sili- 
| con bronze) 
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Standout features of 





es 
AN 


a production man’s motor 





From its individually taped coils to its totally 


, the new . enclosed frame, the new Delcaq motor meets 
' DELCO MOTOR r] specifications for a power source that will keep 
Voveitythiihenedy an-sveled. c] machine tools humming shift after shift without 

i stnaahiaie taidini, ; costly stoppages or troublesome repairs. 

Shoreustity tenstined wihdings. 8 The new Delco motor is easier to attach to tools, 

niaitia: Maieiiiiaiead “ween, 9 and usable in four 90-degree positions. It is cooler- 
pete Pa Cee fate f running, thoroughly insulated and thoroughly 

i ase © protected against dirt, dust, sand and scale. Only 
Double-shell frame with new | =e . . ° . 

) slnplified escling system. rm a minimum of maintenance is required, and that is 
newbies dated tects ein be - simply and easily performed. From every stand- 
made watertight by addition of =~ point, this new motor gives production men what 
gasket; usable in four 90-degree | P 
positions. ; they’ve asked for. a 
pacer Bees Bh ygaes, ; If it’s better production you’re interested in, write 
frame. for all the data on this great riew Delco motor. 


DELCO MOTORS 


DIVISION OF GENERAL 


MOTORS CORPORATION 
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—— Auomatialp 
‘Actuate Clutches 
Onerate Switches — 
Control Machines 

Print Identifying Symbols 
Qnerate Safety Devices 
Eject Work In Process | 
Actuate Clamping Devices 
Move Levers 





“Operate Valves 
Vibrate Cutting Knives 
Open and Close Doors 
Hold Chucks 
Qnen ant Close Hoppers 
sort Inspected Parts 





When you want automatic operation—and 
want it positive, simplified, compact—you’ll 
want to investigate Namco Solenoids. 
They’re engineered to your specific application 
—not just taken off a shelf and shipped to fill 
an order. We’d welcome the, opportunity to 
recommend the size and style best suited to 


your job. Ask for Engineering Bulletin EM -46. 


UR 


170 EAST 31st STREET 





CLEVELAND 8, OHIO 
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DRIVES 


When you wont your driving or motor shaft 


FOR RIGHT ANGLE 


at right angles with your driven shaft, use 
any one of thest Boston Reductors. Select 
from these four types depending upon the 
horsepower or ratio required and the proper 
type for your application 


FOR PARALLEL SHAFTS 


If you desire your driving or motor shaft to 
be parallel with your driven shaft, use one 
of these four types. These first two types 
are double reduction worm and worm gear 
drives with gear ratios from 16 to 1 as high 
as 4000 to 1. 


FOR VERTICAL DRIVES 


You may want a vertical reduction unit for 
a mixer, conveyor, etc. or where your driven 
shaft must be vertically up and/or down. 
These first three types will give you such a 
versatile drive. The fourth type is strictly a 
turntable only. 





















SELECTION A\12-page Reductor 
or Speed Reducer Selection Chart is 
included in our General Catalog 54. It 
contains complete selection data on our 
Reductors and gives output speeds and 
gear ratios available, as well as the 
horsepower motor fo use on the Input 
Shaft of the Reductor. This Selection 
Chart includes practically all ratios, 
types and stock sizes available. 





DIMENSIONS Complete speci- 


fications and dimensions on all Boston Reductors are given in our Catalog 
54, If you have a copy of this catalog, you can easily design your drive 
from the complete dimensions we give you. On some of our Reductors, 


(WV 
“AR, WORKO 


NORTH QUINCY 71, MASS. 
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dimensions are given for elongated Output Shafts which are available as 
standard assembly. In other cases our speed reducer shafts can project in 
various other.positions as indicated in our catalog. ’ 


ORDERING Each and every Boston Reductor has a Catalog Number. 
No ordering by complicated details after you select whatever ratio, size or 
type of Reductor you desire. Simply order by Catalog Number. 


GENERAL CATALOG if you have need for any speed reduction 
units in your plant you should have a copy of our 320-page General Cat- 
alog 54. It contains complete specifications, dimensions and list prices: on 
all our Power Transmission Equipment and Component Machine Parts — 50 
pages of this cataiog being devoted to the 12 Reductor types shown above. 


BOSTON GEAR WORKS, INC., NORTH QUINCY 71, MASS. 


Please send me 


copies of your General Catalog 54. 


NAME 





COMPANY. 





STREET. 





CITY. 















{ Lumbering. From the land of the tall timber, as well as 
from the nation’s factories, mills and mines, come 
reports of the extra-efficiency of Gyrol Fluid Drive. Saw- 
mill operators use this simple, compact, adjustable speed 
device on winches, saws and conveyors. Equipment is pro- 
tected against the wearing strains of overload. 




















Glass. The magic of changing dull sand to crystal has 

FF hbuilt another giant mass production industry in 
America. Gyrol Fluid Drive plays an important part in 
glass making by furnishing adjustable speed control for fans 
used in manufacturing processes. 


‘ AMERICAN 
BLOWER 


DETROIT 32, MICHIGAN 
In Canada: CANADIAN SIROCCO CO., LTD., Windsor, Ont. 











ay Division of American Raptor & Standard Sanitary conroration io 


=. 













Watch industry 
Fluid-Drive’ ahead! 








Automotive. In this industry that is synonymous with 

mass production, minutes means automobiles! Gyrol 
Fluid Drive saves valuable time by ending shear-pin break- 
age on conveyors and costly down-time for shear-pin replace- 
ment. Engineers find Gyrol Fluid Drive an effective method 
of evenly distributing load on multi-motored conveyors. 





ab And You? Gyrol Fluid Drive has spread rapidly 
through American industry. Currently, more than 714 
million horsepower (exclusive of automobiles) are driven 
through Gyrol Fluid Drive. But we believe this is only the 
beginning of the potential applications. 


For your own business, consider these features: 


Smooth starts, under load, without strain on equipment 
—assurance against shear-pin breakage. 


Stepless adjustable speed control with standard con- 
stant speed AC motors—in a compact convenient form. 


Quite possibly, investigation will show several profitable 
uses for Gyrol Fluid Drive in your plant, product or proc- 
esses. Why not discuss the matter with one of our repre- 
sentatives? Call or write the nearest American Blower 
Branch Office for a presentation of Gyrol Fluid Drive. 


For better performance get — 





% Gyrol Fluid Drive is a product pioneered and developed 
for American industry by American Blower. It is designed 
for applications where smooth transmission of power or step- 
less adjustable speed control is desired. Looking beyond the 
long list of applications already developed, we should like 
to work with you to find new ways to “Fluid-Drive Ahead!” 


Macuine Desicn—August, 1947 








th 


k- 
e- 


dd 


8S SOS 











A Tip to the very wise, 
Buy VARIDRIVES 


for a few dollars more 


you can have Gudelve 






















instead of a fixed speed motor 


When you select your next motor, pause for a 
moment and think of all the extra advantages variable 
speed will give to your machine. 


It may surprise you to learn that you can now buy a 
U. S. Varidrive Motor for not too many dollars more 
than an ordinary motor will cost. But the savings it 
will return to you will pay and repay this small differ- 
ence in cost for years to come in many ways. 


A Varidrive does more than give you thousands of 
speeds. It gives yes precise control that fits the oper- 
ator’s rhythm of movement. It will help synchronize 

roduction flow. Your machine will produce more 
seer you can regulate its speed instantly to meet 
the varying conditions that arise day to day, hour to 
hour, minute to minute. You'll get more output from 
your shop labor—a better ‘‘frame of mind,” less fatigue, 


complete satisfaction on his part,—because he will be 
operating with the best for the job. 

The U. S. Varidrive Motor helps modernize your 
plant. It’s the last word in motor power. It’s compact, 
self-contained, occupies little more space than an 
ordinary motor—and it enables your present equip- 
ment to operate with more scope, at controlled tempo. 


If you have never used a U. S. Varidrive you can’t 
realize the uplifting effect it has upon the operator, as 
well as the increased versatility it gives to the driven 
machine. So try one. Put it through the paces. You'll be 
amazed at what it will accomplish. And bear in mind, 
its initial cost is little more than just a motor. You 
can’t afford to operate without it. 


Speed ranges * to 7 to 1. H.P. 4 to 15. Swilt-in 
gearing available for lower speeds. 


Ask for Bulletin F-836 


U:S. ELECTRICAL MOTORS Inc. 


Atlantic Plant: Milford, Connecticut 


Pacific Plant: Los Angeles 54, California 


District Offices: Boston 16-New You 
City 6—Philadelphia 2—Pittsburgh 22— 
Chicago 8~San Francisco 7—Seattle 4 





Sales and Service offices in all principal cities % 
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Resistant to 
Corrosion Sapo 
4 
TT 


Resistant 


a 


to High 
Pressure 


Resistant 


to High 


Temperature 


1% your continuing effort to improve operating 
performance, you'll want to keep in mind the 
inherent advantages that Trentweld tubing off- 
ers in making machines better—more lasting— 
and more useful. 

For example, this thin-walled or thick-wall- 
ed tubing is specifically engineered to the 
functional character of the job it is intended for. 
Made by a singular automatic method of rolling 
and welding, this new, advanced tubing, in 
thin-walled or thick-walled form, is unusually 
uniform in composition and structure. Pickling 
and annealing operations are precisely control- 
led and adjusted to the end application of the 
tubing. The net result is a fine-grained metal— 
stainless steel or Inconel—so homogeneous, so 
completely free from inclusions, so especially 
treated’for severe industrial requirements, that 
it has far more than an ordinary capacity for 


Va | 


Favorable 


Great Strength 
+ Lightweight 


service. Any range 

of finish, interior or 

exterior, can be applied 

—a factor all to the good 

where surface appearance is important. 


For these reasons and many more, Trentweld 
tube, in diameters from 14" to 24”, is being used 
today by many top-ranking American manufac- 
turers. Feel free to callon Trentweld engineers 
—as others have—to puta shoulder to the wheel 
on any application you have in mind. Draw on 
their wide experience without obligation. Ad- 
dress—Department 21 or 
write for the Trentweld Data 
Bulletin. 


° 


sg tAINLESS 
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Mill at East Troy, Wisconsin 
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@ With competition for 
the consumer dollar stiff- 
ening, alert fabricators are 
growing increasingly aware 
of the profit and produc- — 
tion advantages of CMP 
Stainless Thinsteel. Many 
are already cashing in on 
this precision material . . . 
others may be missing a 
good bet in neglecting to 


check its possibilities, 


‘tan you apply these 
x 0 advantages to 
os? your product? 


@ Unvarying coil-after-coil dimensional accuracy, physical properties 
and chemistry. 
@ Corrosion resistant and heat resistant properties inherent in various 
grades. 
@ Wide range of physicals and analyses — tailored for your job. 


@ Extremely close tolerances — for more parts per ton. 
@ Extra long coils — for less downtime, more efficient production. 
@ Superior surface finish euts finishing costs. 
@ Gauges thin as .001”— for lightness with strength. 
@ Quick mill shipment to keep your production lines running. 
DQ Eye-appeal that gives your product greater sellability. 
@ The product of a specialist — for CMP produces only cold rolled strip steel. 


o 
@ Write, wire or phone CMP today. 








THE COLD METAL PRODUCTS CO. 


YOUNGSTOWN 1, OHIO 





Sales Offices 
NEW YORK + CHICAGO + DETROIT «+ ST. LOUIS 


GIVES MAXIMUM PRODUCTION PER TON BUFFALO + DAYTON + LOS ANGELES 
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Q: Which brush 
Right Coefficient of Friction? 











P| gives the 





















MORE ANSWERS 
in this book. Get it! 


This catalog, SPEER CARBON PROD- 
UCTS, gives detailed information on 
brush characteristics, includes Speer 
Brush Data Sheets. It answers your 
questions on brush’ selection, helps 
you find. the right brush for your 
motors or generators! 








A brush with the right coefficient of friction is a 





major factor in avoiding sparking, excessive wear, energy 
loss, burning, overheating, and other brush troubles. Many complicating 






factors, difficult to define, enter into the selection of a brush 











with this important characteristic properly matched to operating 
conditions of each commutating or slip ring machine. 


Let Speer help you select the brush with the right coefficient 
of friction to meet your particular requirements. In fact, the 
Speer brush recommended for your use will combine all the right 













>- 
Speer 


CARBON COMPANY 


characteristics for your specific operating conditions. That's why 
Speer brushes bring satisfaction wherever they’‘re installed. 


@ 2549 


brushes -contacts - welding electrodes - graphite anodes - rheostat discs - packing rings - carbon parts 









ST. MARYS, PENNA 





CHICAGO>CLEVELAND-DETROIT* MILWAUKEE*NEW YORK~ PITTSBURGH 
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PUMPING PROBLEMS F 








ing 
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Pumps Practically 


from Liquids to 
Non-Pourable Pastes 













“Like a rope flipped up and down in a long slot,” 


If it will push through a pipe, you can move it with an 
R&M Moyno—the amazing helical-rotor pump that said one Plant Engineer describing unique Moyno 
passes particles, resists chemical reaction, delivers posi- rotary motion. Rotor and stator work together to form 
tive pressure without pulsation...stands up where other ever-changing, progressing seal lines with voids between 
pumps fai/. From clay slip to corn syrup, from gasoline which carry the material. Reversing rotation reverses 


to glue, here’s the auswer to your pumping problems. flow. Thousands are in use on all types of services. 








sage u Tan 1 . 
' The Pump Without “Type” Limitations 
Typical Materials Handled 

Anhydrous @ncsiinn Plastics MOYNO vs. Piston Pump MOYNO vs. Rotary 
aiaindtied ag ad ae caring mel sl Moynos have no valves; no pulsation; Moynos are not limited to moderate 
Beer peo P woneehied less weight, bulk; better performance pressures and to services only mildly 
Brewer's Yeast Hash Putty on highly viscoits fluids; much longer abrasive; do not depend upon critical 
Carbide Sludge Liquefied Gases Resins, hot life on abrasives; usually, lower cost. end-sealing and large areas of dia- 
Cellulose Solutions 1591 Coolant Rubber Coment metrical clearance. Moyno sealing is 
Chemicals Meaneciom Sand, Silt I i l bl te ith 

agnes . all in one replaceable element with a 
prea gee Marshmallow oo MOYNO vs. Centrifugal minimum ennenedly changing dia- 
aaa aioe pre Gam Starches Moynos are self-priming; liquid veloc- metric seal, and no end-seal whatever. 
Corn Syrup oa tn = eit ities are low, smooth, uniform; dis- 

oo) as . ss ° 
Distiller’s Slop Oils placement is positive. Moynos give 
Dog Food Paper Stock and aunaad ~ a better capacity-pressure regulation; MOYNO vs. Turbine 
Enamel Coctings stems, seeds, can create higher reserve pressures; Moynos pump virtually anything; 
Fest On Patats eotienentey pump highly viscous fluids better, have no high-speed impellers or criti- 
and with less wear. cal clearances; handle abrasives. 














Find Out About Moyno Pumps, NOW! 


If you use pumps, or ever expect to, you should know about the 
R &M Moyno. It’s the ove pump that “‘does everything” well. 
Types for general service; for higher pressures (up to 1000 p.s.i.); 
for liquefied gases; for food-type products; and for specialized 
service needs. Our new book, ‘‘A Turn for the Better...,” tells 
the whole interesting story. Write today. Distributors from 
coast to coast. 


ROBBINS & MYERS ¢ INC. eee eee eisieN cones comanea 


MOYNO PUMPS FOUNDED 1878 










MOTORS - HOISTS - CRANES ~ MACHINE DRIVES - FANS 
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" Monday Morning Stock Lists 


tell you what’s available 
for immediate shipment... 


AINTAINING a substantial stock of Ross Standard ‘‘ BCF”’ 
Coolers as “‘shelf goods”’ is a natural outgrowth of the steady, 
widespread demand for these small, light weight units. 

Each Monday morning all Ross offices and representatives 
receive a fresh stock list showing the size and quantity of ““BCF”’ 
Coolers available for shipment within 24 hours following receipt 
of orders in Buffalo. (Sometimes shipments can go forward the 
same day, if urgently needed.) 

So, for oil, water and other fluid cooling that requires a com- 
pact, efficient unit, check with your nearest Ross representative 
about the standard ‘““BCF” line. He can tell you not only what 
sizes are immediately available and in what quantities, but will 
quote you costs from published price and discount lists. 





“BCF” COOLERS 


* For design details of 
Ross “BCF’’ Coolers, 
Ross equipment is manufactured and sold in Canada write for Bulletin 4922 
by Horton Stee! Works, itd., Fort Erie; Ontario. on your Company letter. 


head. 


Ross Heater & Mfg. Co., Inc. Division ot American Raniator & Standard Sanitary corporation 1429 West Ave., Buffalo 13, N.Y. 
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KENNAMETAL 


Kennametal—-the new and distinctive metal having a high 
degree of hardness, strength, and wear resistance—de- 
serves consideration in the blueprint stage of your prod- 
uct. Properly applied, it gives superior service under 
heavy duty use, where conditions of wear, strain, heat, 
and shock are destructive to other metals. 

By providing for Kennametal in your original design— 
your product actually may cost less to produce with Ken- 
nametal, then it does without it. Here’s why... 

The incorporation of Kennametal at friction and bearing 
points in your basic design may make possible a more 
compact, simplified, lighter weight component that re- 
quires less of other materials, and a minimum amount of 
Kennametal. 

Kennametal often makes feasible the development of 
useful new machines and equipment that have been 
pigeon-holed because of the short life of construction 
materials previously available. It is the metal to remem- 
ber ... when you are “Designing for Durability.” 


Our engineers and metallurgists will be glad to cooperate with 
you. Remember . . . Kennametal can be used without entering 
into any complicated, continuing agreements. 


NAMETAL 


RIOR CEMENTED CANBIDES 






NAMETAL Dee., LATROBE. PA. 
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KENNAMETAL 


WEAR-RESISTANT 
CHARACTERISTICS 


ee Abrasion resistance up to 100 times 
that of steel. Rockwell C hardness 
up to 80.6 as compared to 66 maxi- 
mum for hardened tool steel. 


@ Non-galling. Low frictional resist- 
ance between Kennametal and steel, 
or other materials, minimizes gall- 
ing of parts from rubbing contact. 


@ Dimensionally stable. Low rate of 
thermal expansion—" creep” is neg- 
ligible. 

@ High resistance to deformation. Mod- 
ulus of elasticity is 2 to 3 times that 
of steel. 


@ Great compressive strength. Resist- 
ance to crushing is higher than that 
of virtually all melted and cast or 
forged metals and alloys. 


@ Heat-resistant. Cutting tool composi- 
tions regularly resist 1200° to 1500° 
F. Special compositions resist up to 
1800° F, in oxidizing atmosphere; 
much higher temperatures in non- 
oxidizing atmosphere. 
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Sept 17-26 


Heavy Duty 
Solid Roller Bearing 


200-300 Series ooL 


Snow 


ROLLER BEA 


RING C 


New model C Tourna- 

dozer, the latest addi- 
tion to the ingenious 
Letourneal line of 
rubber - tired earth - 
moving and construc- 
tion equipment. 


that require a cage to guide the rollers. 
of this Model Cc 
offer unbelievable 


In those applications 
such as in the transmission and sheaves 


Tournadozer, the REC 200 and 300 Series 
strength. 


are grouped to provide the maxi- 
mum number of load-carrying elements and are made 
of SAE 52100. the same fine bearing steel that is used in 
the races and in the companion lines—the CYCLOPS 


and 20TH CENTURY. 


The SOLID ROLLERS 


Increase the efficiency of the Machines you design. 
Write us— RBC Engineers will be glad to assist you- 


Oo. OF AMERICA 





w JERSEY 


TRENTON, NE 


‘is. 
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What a Zeraing has that 
can't he duplicated 









Transmission 
Drive Shaft 














Muscles! Muscles of steel—the fiber-like 
flow line structure inherent in wrought . 
metals which is directioned, controlled amit 
cencentrated at points of greatest shock and 
stress by forging metal in closed impressigl 7" 
dies. No other method of fabricating parts utilizes ~ 
fully the fiber-like flow line structure of wrought meta 





Forgings reduce parts failures and protect you and 
your customer from unpredictable emergencies. 
Forgings provide rapid assembly of complex parts 
by welding adaptability of widest range; forgings 


Oil Well 
Drilling 
Tool Part 





















































permit reduction of dead weight because maximum 
strength and toughness is obtainable in lighter sec- What a Forging has 
tional thicknesses. There is no substitute for the that can’t be duplicated ) 
metal quality and cost reducing advantages of forg- 
ers, ings. A recheck of every stressed part, as well as 
1c simple handles and levers, frequently reveals oppor- 
ible tunities to improve a product, to reduce the cost of Pinion Rack f 
machining and finishing, to speed up assembly. Con- eee aes oe 
ial sult a forging engineer while the part is in the design What a Forging has 
ate stage because it is important that the design utilize that can’t be duplicated 
din fully the fiber-like flow line structure obtainable in 
SPS forgings—muscles of steel that can’t be duplicated. 
Se What a Forgceg has 
that can’t be duplicated Ree 
ear Blan 
oe for Truck 
— Transmission 





aout 


DROP FORGING ASSOCIATION 
605 Hanna Building ¢ Cleveland 15, O. 


™ () Booklet on “Metal Quality — Hot Working Im- 
; proves Properties of Metal.’ 


aT, oO “Drop Forging Topics.” 





ING: 






605 HANNA BUILDING «+ CLEVELAND 15, OHIO 
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WITH THESE SPECIFIC POINTS OF DESIGN 
AND PERFORMANCE SUPERIORITY 

















Small Physical Size—2% x 2% x 1%. 

Extremely High Torque—30 in. ozs. at | r.p.m. 

Low Input—2.7 watts at 115 or 230V. 60 Cy. 
Average Heat Rise—30°C at rated voltage. 

Low Rotor Speed—240 r.p.m. at 60 Cy. 

Precision Cut—interchangeable gear trains. 
Twenty-eight Speeds—60 r.p.m. through 1/24 r.p.h. 
Ample sealed in Lubricant. 

Removable Coils. 





Runs in any position. 








Designers and builders of high grade instruments .. . 








including ourselves . . . have long looked for a real 
precision built motor combining the above important 
features characteristics. This new 


Cramer Self-starting Synchronous Motor is exactly what 














and performance 








you have been looking for. 60 cycle available now, later 
production also planned on 25 and 50 cycle. Write us at 
once for further details outlining your specfic requirements. 











THE R. W. CRAMER COMPANY 





Box No. 6, Centerbrook, Conn. 


= ainee 


sPpeciALISTs IN TIME 
AS A FACTEROF CONTROL 

















INTERVAL DELAY CYCLE IMPULSE”: 


PERCENTAGE 








BY JOVE. WATSON. THIS 
TRACING CLOTH JZOZS 

HAVE ERASURES... BUT 
YOUD NEVER KNOW /7/ 








4 
SO . 
MOG e- 


en: ERASABILITY 


WITH A CAPITAL ‘“E’’ FOR EXCELLENCE 


Sherlock Holmes seldom made mistakes. 
Maybe you don’t, either, but it’s good to 
know that when you want to erase, you can 
on PEL-X Water Repellent Tracing Cloth 
— without detection! 





Rugged resistance to repeated erasure is 
only part of the story. You also get cleaner, 
sharper reproductions, true to scale and free 
from feathered lines, fog or cloudiness. And 
you get this more quickly, with less eye- 
strain — because PEL-X is truly transparent. 
Ask your dealer for PEL-X today! 








Pe.-X 


WATER REPELLENT 


xy 


Ci 


FOR BETTER PLANS... 
Better Plan on PEL-X 
Tracing. Cloth. 





& 
ng cv® 


Current Holliston Production includes: TRACING CLOTHS, COATED and IM- 
PREGNATED FABRICS, INSULATING CLOTH BASE, SEPARATOR CLOTHS, 
MAP CLOTH, PHOTO CLOTH, REINFORCING FABRICS, SIGN LABEL and TAG 
CLOTHS, BOOKBINDING CLOTHS, SHADE CLOTH. 


THE HOLLISTON MILLS, 





INC. 
















248 





CHICAGO Norwood, Mass. NEW YORK 


Macuine Desicn—August, 1947 


















ICE 


ES. 
to 


Ith 


is 
er, 
ee 
rd 
e- 
it. 


QT 




















He has seen more than that. He’s seen an important step in a new, economical, high- 

speed method of mass producing plastics products, reinforced with Fiberglas fibers. . . The 
“snowstorm”, blown fiber, preform process converts short strands of Fiberglas into a 

preform having the approximate shape and dimensions of the finished part. The preform is then 
placed into a heated mold and, with the addition of resin and application of pressure, is converted 
into a finished part. This process permits the production of “deep-drawn” shapes without 
drawing . . . Investigate this production process. It may solve some of your problems. 

Find out about the various forms in which Fiberglas is furnished for plastics reinforeement 

— Fiberglas has a combination of desirable characteristics found in no other material. 


WRITE FOR SAMPLES of Fiberglas “snowstorm”’ fibers, T-36 
mat, or ask for a copy of the new booklet describing all Fiberglas 
reinforcing materials and illustrating the new quantity production 
methods. Owens-Corning Fiberglas Corporation, Dept. 808, Toledo f — 
1, Ohio. Branches in principal cities. 


In Canada: Fiberglas Canada Lid. 





ORS Dp i ee On OR ou Be 


FIBERGLAS 


FIBERS + MATS - CLOTHS 


*FIBERGLAS is the trade mark (Reg. U. S. Pat. Off.) of a variety 
of products made of or with glass fibers by Owens-Corning 
Fiberglas Corporation. 
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{4 Pointers 


to BETTER PUMP PERFORMANCE 
IN HYDRAULIC SYSTEMS 





*oousre seit sarancing 7 FLANGE MOUNTING 


MECHANICAL SEAL 


HEAT TREATED 
HERRINGBONE GEARS 





LARGE PIPE SIZES 


ALLOY STEEL SHAFTS 


SEPARATE 
FOOT MOUNTING 
















BEARINGS 


BACKDRAIN DUCT 


REVERSIBLE BACKDRAIN 
FOR REVERSING 
ROTATION 











Nail ae 
PIPE CONNECTIONS | 


ON, SIDES AND END 4 an) 


~ OF PUMP 
GROUND JOINTS — NO GASKETS 
FORCE FEED LUBRICATION COMPACT DESIGN 








ALL MOVING PARTS IN BALANCE 





g kx 14 FEATURES pointed out in this diagram 
present the real reasons for the superior per- 
formance of Brown & Sharpe 500 Series Rotary 
Geared Pumps. They are responsible for the 
quiet, efficient, dependable service which these 
pumps provide throughout years of operation, 
with a minimum of maintenance. 

500 Series Rotary Geared Pumps are suited for 
service with pressures up to 500 Ibs. per square 
inch. Operating speeds permit direct motor 
drives. Six sizes with capacities from 5.1 to 37.6 
G.P.M. at 0 lbs. pressure. Get all the details. 
Write Brown & Sharpe Mfg. Co., Providence 1, 
Rhode Island, U.S.A. 

*In all pumps of 500 Series except Nos. 507 and 511. 


BS 





500 SERIES 


ROTARY GEARED PUMPS 







We urge buying 
through the Distributor. 


GEARED * VANE + CENTRIFUGAL + MOTOR DRIVEN 



















a8 30(K-Ys 


REGULAR © 


















Samples of our Flexloc 
Self-Locking Nuts will 
be sent free. 


“Flexloc" packs maximum 
usefulness in minimum 
space because it is rugged, 
self - locking, compact— 
and is therefore becoming 
Teestingle popular and 
this applies alike to U.S.S. 
and S.A.E. thread series. 


Every thread — including 
the lockin threads—takes 
“Pom of the load. 


Covers a wide range of 
tolerances—from low No. 
1 to high No. 3. Can be 
used over and over again 
without losing much of its 
locking ability. 


Being a “stop” nut, it 
stays locked in any posi- 
tion on a threaded member. 
“Flexloc” Thin Nuts are 
especially popular, be- 
cause their tensile is so 
high. 


Sizes from No. 6 to 1” in 
diameter — millions in 
use! 


Convince yourself with 
a few free samples. 















































































OVER 44 YEARS IN BUSINESS 





STANDARD PRESSED STEEL CO. 


JENKINTOWN, 
BOSTON + CHICAGO + DETROIT + INDIANAPOLIS - 
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Dayton Multiple V-Belt Drive transmits power to sand conditioning blade 


Drudgery of sand conditioning—the painfully 
slow method of shoveling—has been replaced by 
a modern, mechanized method. Now, a lawn 
mower type, cutting blade cylinder does the work 
easily, more uniformly. For fast, smooth and 
dependable power flow the designer specified a 
Dayton V-Belt Drive. And, as a result, uniform 
sand conditioning increases foundry production 
of better castings . . . at less cost per unit. 

This is another of the many examples of the 
flexibility of Dayton V-Belt Drives. The capacity 
of Dayton V-Belt Drives to perform in excess of 
standard requirements—under all operating con- 


ditions—is another of the many reasons more 
industrial designers consistently specify Daytons 
for original equipment. A Dayton Power Trans- 
mission Specialist is ready to -help you. Call or 
write: DAYTON RUBBER - DAYTON, OHIO. 


now: Rayon Cord 


PROVIDE DAYTON V-BELTS WITH 


1. Minimum Stretch 2. Greater Flex Strength 
3. Longer V-Belt Life 

* Rayon cords are specially processed by Dayton for 

use in V-Belts to provide the most efficient and eco- 

nomical power transmission service for your machine 


needs. For the — write for booklet A-469, 


Dayton Rubber 
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HOW TO TIGHTEN A 
SOCKET SCREW’S GRIP 


... without safety wires 


Solving 
A, -Speed-Control 
Specify BRISTO “Multipie-Spline” Problems 





Defying vibration that often shakes “‘hex” screws loose... 
speeding assembly of products with hard-to-reach fastening Teles 
points . . . easing disassembly —- BRISTO “‘Multiple-Spline” 
Socket Screws are now making a hit with many designers and 
production men. 


BRISTO ‘“‘Multiple-Spline” gets its tighter grip from the 
unique way the wrench, geared to the spline-shaped socket, 
pulls the screw around. No expanding pressure. No bursting or 
rounding out of socket walls. Yet, a flick of the wrench re- 
leases the deep-seated grip. 


Literature describing BRISTO “Multiple-Spline’” Socket 
Screws and their many applications is yours for the asking. loo de to Lewellen 


THE BRISTOL COMPANY, Mill Supply Division, 


122 Bristol Rd., Waterbury 91, Conn. you employ 


wy “mutipte-spuine” means TIGHTER y *. the pioneer 


NO EXPANDING PRESSURE: THE KEY PULLS THE SCREW AROUND in spee d “Con fro y | 


Only the “‘B-LINE” | *Speed Control exclusively 
has the right for more than 45 years 


socket screw for : Wire, phone or write: 
LEWELLEN MFG. CO. 


every application oe Columbus, Indiana 


ty TT © i] LEWELLEN 
Variablle- Speed 


TRANSMISSIONS—MOTOR PULLEYS 
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MACHINE DESIGN THE 1947 


DIRECTORY of 
MATERIALS 


This fourteenth Directory of Materials is being completely revised to be published os . part 
and brought up to date by the MACHINE DESIGN editors to give of the October issue 
you authoritative data on engineering materials. For your con- 
venience, the Directory will be .published in three sections which 
will contain: 
































Detailed descriptions of properties, characteristics and typical applications of FER- 
ROUS AND NONFERROUS METALS and ALLOYS, PLASTICS and other NON- 
METALLICS—all conveniently arranged, alphabetically by tradenames. 


An INDEX of MATERIALS arranged alphabetically by principal constituents which 
will enable you to select materials according to their chief properties, compare prop- 
erties of similar materials and find tradenames. 


METALLICS together with an explanation of the materials produced and their trade 


3 An alphabetical listing of PRODUCERS of METALS, PLASTICS and other NON- 
names. 


All of these data are to be arranged and compiled for your convenience so that whenever 
you need information on engineering materials it will be literally “at your pencil point”. 


The October issue of MACHINE DESIGN, containing this Directory of Materials will be 
a time-saving reference that you will want to keep on hand at all times. A limited number 
of extra copies of the Directory will be available from the Readers’ Service Manager of 
MACHINE DESIGN, Penton Building, Cleveland 13, Ohio. They will be priced at $1.00 


per copy. 


Watch for MACHINE DESIGN October Poacce 


























PRODUCTIMETERS 
make your 


eguyzment count! 


There on the Productimeter reading line are the dependable 
figures that guide users through processes of manufacture 
. . . put them in control of production . . . give them basic 


facts for time study and analysis, or for incentive pay systems. 


Today's intense manufacturing effort requires the exact 
production knowledge that machine designers and build- 
ers can offer in Productimeter-equipped machines. You 
can rely on Productimeters ... they're precision made with 
an in-built margin of safety for hard usage...all parts 


are rugged, materials and workmanship are guaranteed. 


Ram Adjusting Mechanism on a Cincinnati 


Our trained engineers are ready to recommend standard or special models 
All-Steel Press Brake. 


to meet your requirements. 


Productimeters can be used to indicate machine settings up to one- Write today for new General Catalog 
ten-thousandths cf an inch . . . figures are clear and legible .. . 


more easily read than gauges or dials . . . and set-up time can DURANT MANUFACTURING COMPANY 


be reduced to save hours of valuable time. 1933 N. Buffum Street 
Milwaukee 1 « Wisconsin 
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Tuas an exact description of these 
BCA ball bearings. BCA designed them 
specifically for the transmission of the 
Bell Helicopter. They are assembled in 
matched pairs on the shafts of the first 
and second planetary gears to take radial 
and thrust loads in either direction. Each 
of these BCA ball bearings is smaller 
than a silver dollar, yet they withstand 
service conditions that normally call for 
considerably larger bearings. Inner and 
outer races are matched to 1/10,000 
of an inch. 

Whether your applications call for 
custom built or standard ball bearings, 
get in touch with BCA—industry’s head- 
quarters for soundly engineered ball 
bearings since 1897. 


BEARINGS COMPANY OF AMERICA 
LANCASTER, PA. 

















RETAINING RINGS 
Cut Coste regain! 





These little IRC con- 
trols, no bigger ‘round than a 
nickel, save space in hearing aids, 
pocket radio receivers and miniature 
instruments and meters. 


Alert designing of these very efficient little Fin- 
gertip Volume and Tone Controls cut costs both 
in material and assembly. And on other IRC Con- 
trols our retaining rings are saving money for 
IRC as well as for their customers. 


National rings are being used on hundreds of im- 
proved products and machines; on heavy duty 
engines; on great drill presses; on hand trucks; 
on clothes dryers; and on other products skillfully 
redesigned by smart engineers. 


Keen manufacturers are eliminating the old prac- 
tice of cutting down shafts to make shoulders, 
because it’s a needless waste. Instead, they are 
grooving shafts and housings for application of 
these efficient yet inexpensive artificial shoulders. 


Write today for retaining ring folders. 


THE NATIONAL LOCK WASHER COMPANY 
NEWARK 5, N. J. 


MILWAUKEE 2, WISCONSIN 


YOU) 
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The pumps which supply gasoline to the engines, 
that feather the propellers, or operate the landing 
gear of a huge transport may seem far removed 
from the pump which raises and lowers the plat- 
form of the industrial truck used in loading and 
unloading it, but they aren’t . .. for they both 
utilize Pésco Pressurized Power. 

Hydraulic power, as developed at Pesco, can be 
used for operating and controlling the most 
delicate machinery, or for applying tremendous 
power and pressure wherever needed. At Pesco, 
the same skills and precise accuracy required to 
develop and build smiall, lightweight hydraulic 
pumps and electric motors that operate all- 


A BORG.WARNER 


inodustTey 








important flight instruments and other vital air- 
craft equipment, are employed to design and build 
industrial hydraulic pumps and control valves 
that provide finger-tip operation in handling the 
heavy blades of bulldozers . . . lifting and lowering 
farm tractor implements . . . operating dump 
truck bodies . .. and many other “‘on-the-ground” 
jobs. 

Pesco’s experience and engineering “know-how” 
plus Pesco’s long-established research, engineering, 
manufacturing and testing facilities are at your 
service. Let powerful Pesco hydraulic muscles help 
set new, higher standards for the efficient, safe 
and fast operation of your products. 


In Precision Hydrav- 

as seen ie } VA 
elat ‘2 Lf | 

Parris and Ne CAT 

Electric Motors - © / 

Performance Points to 

pesco First. 


PRODUCTS DIVISION 


11610 Euchd Ave 
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The seizure resistance and embeddability of Silver Babbitt — 
The fatigue strength and conformability of Lead-Tin Bronze— 











B, combining the best features of both Silver Babbitt and Lead- 
Tin Bronze in precision-spaced lands and grids, N-B-M centrif- 
ugally-cast Gridded Bearings provide every requirement for 


Diesel engine and similar high-speed, heavy-duty service. 
¢ Great fatigue strength ¢ Excellent embeddability and 
conformability © High resistance to seizure and corrosion. 
These bearings are now operating in Diesel engine connecting rod 
service under loads of over 3,500 p.s. i. projected area. Our 
exclusive new manufacturing process now makes them available at 
“mass-production” savings. May we send you complete engineering data? 


NATIONAL BEARING DIVISION 


ST.LOUIS - NEW YORK 


PLANTS IN: ST. LOUIS, MO. * PITTSBURGH, PA. * MEADVILLE, PA. * JERSEY CITY, N J. * PORTSMOUTH, VA. * ST. PAUL, MINN. * CHICAGO, ILL. 
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60. Foot Switches 

Euclid Electric & Mfg. Co.—S-page illus- 
trated bulletin No. 1021 presents information 
on foot operated master switches for use on 
rubber machinery, spot welders and other in- 
dustrial equipment, 
61. Water Coolers 


Ross Heater & Mfg. Co.—6-page illustrated 
bulletin No. 5222 covers marine applications 
of type BCP lube oil and jacket water coolers. 
Features of design are listed, Cross-section and 
dimensional drawings detail advantages and 
construction. 


62. Flexible Coupling 


Irving Flexible Coupling Co.—8-page illus- 
trated bulletin describes Irving flexible coupling. 
Eighteen features of design and construction are 
outlined. Exploded view of unit shows sim- 
plicity. Dimensional data and horsepower rat- 
ings are covered in tabular form. 


63. Glossary of Plastic Terms 

B. F. Goodrich Chemical Co.—12-page glos- 
sary of chemical names, terms and phrases used 
in plastic and rubber industries is compiled for 
use by engineers and production men in plants 
where plastics and plastic products are de- 
signed, fabricated and manufactured. 


64. Adhesives 


Pennsylvania Coal Products Dept., Koppers 
Co.—8-page instruction booklet describes Pena- 
colite G-1215 room temperature setting ad- 
hesive, outlines application procedure and 
covers properties and data on bonding to 
various types of materials. 


65. Hole Punching Units 


Wales-Strippit Corp.—8-page illustrated bul- 
letin CJ describes type CP hole punching units 
that punch material up to %-inch thick. Unit 
has pedestal die that permits punching holes 
in angles and channels as well as in sheet ma- 
terial. 


66. Self-Lubricating Bearings 


Wel-Met Co.—4-page illustrated bulletin 
form No. 100 describes advantages and fea- 
tures of Wel-Met self-lubricating bearings, bars 
and plates. Specifications are given and table 
shows size range. Powdered metal parts also 
are covered briefly. 


67. Liquid Level Gages 


are intended for use by designers for incorpo- 
ration in scale drawings utilizing this equip- 
ment. Exact specifications for various sizes are 
included. Cross-sections show details of con- 
struction of these gages and accessories. 


68. Bushing Stock 


Shenango-Penn Mold Co.—4-page illustrated 
bulletin No. agp ma centrifugally cast bush- 


69. Signal & Control Equipment 
Autocall Co.—8-page illustrated brochure 
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71. Insulated Electrodes 


line of Kovar-Glass insulated electrodes for 
soft soldering to electronic devices where per- 
manent vacuum or pressure tight seal is re- 
quired. 


72. Synthetic Rubber Insulations 


Simplex Wire & Cable Co.—12-page illus- 
trated brochure entitled “Our Third Report to 
Industry on Simplex Synthetic Rubber Insula- 
tions” is discussion of synthetic versus natural 
rubber materials for electrical insulating pur- 
poses. Data and information in support of 
company’s preference for synthetic materials 
is presented. 


73. Vibration Isolators 


Lord Mfg. Co.—lIllustrated bulletin No. 106 
describes Multiplane mounting which is de- 
signed to provide isolation from vibration re- 
gardless of direction of disturbing forces. 
Lightweight unit is applicable to instruments, 
electronic equipment and other devices of high 
sensitivity as well as engine-generator sets, air 
conditioning equipment, pumps, blowers, etc. 


FOR MORE 


EXECUTIVES 


“oo 


74. Tracing Cloth 


Arkwright Finishing Co.—12-page booklet 
contains 8% x 3% inch samples and specifica- 
tions of four types of tracing cloth for ink or 
pencil drawings. 


75. Lock Nut 


Nylock Corp.—4-page illustrated bulletin 
lists nine advantages of Nylock Nylon self- 
locking nuts. Nylon locking insert, which re- 
places fiber material formerly used in company’s 
product, features high reusability and low ab- 
sorption qualities. 

76. Asbestos Textiles 

Asbestos Textile Institute—32-page  illus- 
trated booklet “A Primer on Asbestos Textiles” 
describes these textiles and offers ideas to de- 
signers, engineers and production men on their 
use in production of various items. Character- 
istics of material and broad range of applica- 
tions are given. 


77. Lubricating Systems 


Farval Corp.—8-page illustrated booklet en- 
titled “Studies in Centralized Lubrication” 
presents case histories demonstrating economies 
and improved efficiency following installation 
of Farval centralized lubricating systems, 


INFORMATION 


on developments in “New Parts” and “Engineering Department” 
sections—or if “Helpful Literature” is desired—circle correspond- 
ing numbers on either card below. 
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78. Industrial Filter Equipment 


Titeflex, Inc.—4-page illustrated foider No. 
120 describes Titeflex filter which combines 
simplicity of operation with ease of cleaning. 
All-stainless steel laboratory filter and all-metal 
flexible tubing are also covered. 


79. Heating Coils 

H. W. Tuttle & Co.—14-page illustrated 
loose-leaf catalog “Heating Coils for Electrical 
Service and Repair” is compilation of data 
sheets which cover wide range of coils for such 
appliances as flat irons, toasters, water heaters, 
room heaters, hot plates, etc, 


80. Air Valves 

Valvair Corp.—24-page illustrated booklet 
foot, cam, diaphragm or solenoid operated ait 
deals with two, three and four-way hand lever, 
valves. They can be assembled in normally 
open or normally closed positions in relation 
to control. Valves are made in %, %, %, % 
and 1-inch sizes. 


81. Hydraulic Control Equipment 


Hydraulic Hi-Speed Co.—26-page illustrated 
catalog No. 2-47 lists and describes pressure, 
volume and directional control equipment for 
use in wide range of hydraulic systems. Equip- 
ment can be manually, cam, lever or solenoid 
operated depending upon application and work- 
ing specifications. 

82. High Pressure Pumps 

John Bean Mfg. Co.—8-page illustrated cata- 
log No. L-628 describes line of high pressure, 
plunger cup packing type industrial pumps 
capable of delivering volumes from 2 to 80 
gallons per minute with pressures up to 800 
pounds per square inch. Design and construc- 
tion features are outlined. 


83. Gears 


Amgears, Inc.—6-page folder “a check list 
for the Gear Buyer” outlines company’s manu- 
facturing facilities for producing spurs, worms 
and worm gears; racks, spiral or spiral miter 
and bevel gears. Engineering, manufacturing 
and inspection controls are covered. 
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84. Transformers 

Chicagq, Transformer Div., Essex Wire Corp. 
—8-page illustrated catalog No. CP-447 deals 
with control and power circuit transformers in- 
tended for operation on 115-volt power supply 
to supply low voltages to industrial appliances. 
Electrical specifications, dimensions and weights 
are listed. 


85. Rotary Pumps 

Blackmer Pump Co.—6-page illustrated 
folder No. 306 deals with line of single, twin 
and multiple pump units which are V-belt, 
steam turbine or directly connected. Hand 
pumps and marine pumps also are discussed 
and swinging vane principle of operation is ex- 
plained. 


86. Clutches & Hydraulic Drives 

Twin Disc Clutch Co.—52-page illustrated 
brochure “Production Road” deals with prob- 
lems of power transmission and how they can 
be overcome. Clutch or hydraulic drive for 
practically every application in industry is il- 
lustrated. 


87. Machinable Ceramic Material 


American Lava Corp.—4-page folder No. 147 
presents information on AlSiMag 222 machin- 
able ceramic which is porous material having 
mechanical strength of fired lava and ap- 
proaches physical strength of commercial dry 
press porcelain. Material can be turned on lathe 
like steel. 


88. Portable Testing Machines 

Greer Uydraulics, Inc.—4-page illustrated 
folder “Portable Hydraulic Test Machines” 
presents general and detailed specifications and 
operating diagrams of five different testing 
machines for aircraft maintenance and service, 
and nine stationary models. 


89. Lubricant Research 

Gulf Oil Corp.—24-page illustrated brochure 
entitled “Better Lubricants for Industry 
Through Research” is pictorial story of lubri- 
cant development ranging from modern tech- 
niques of oil discovery through refining, 
analysis, testing and creation of future products. 














CITY AND STATE __ 











42 62 
43 63 83 

44 64 84 . 

45 65 «85 subjects circled at left to— 
4 66 86 

47 67 «(87 

4 68 88 NAME 

4 69 «89 ee 

5 70 9 

51 71 91 COMPANY _ 

52 72 92 

3 73 9 MACHINES 

54 74 «(9h MANUFACTURED 
55 75 95 ee 
56 76 9% 

7 7 #9 ADDRESS _ 

58 78 (98 

9 79 «9 

60 80 100 


This card MUST be completely filled out. 


Please TYPE or PRINT. 





FIRST CLASS 
PERMIT No. 86 
(Sec. 510 P.L.&R.) 

Cleveland, Ohio 

















BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 








4c POSTAGE WILL BE PAID BY— 
MACHINE DESIGN 


Reader's 


Penton Building 
Service Dept. 


‘CLEVELAND 13, OHIO 





90. Felt Data 

American Felt Co.—Data sheet No. 18 dis- 
cusses reaction of standard specification felts to 
various loads. Tables show load deformation 
properties and compression set characteristics 
of SAE felts. Tips are given on selecting proper 
material for any given application. 


91. Oil Filters 

Briggs Filtration Co.—4-page illustrated 
folder No. SM-293-46 deals with Discel A-414 
Discbloc A-445 and Bloc A-447 standard refills 
for oil filters which are all interchangeable and 
can be used for straight mineral oils or heavy 
duty petroleum oils. Installation information is 
included, 


92. Magnetic Starters 

Arrow-Hart & Hegeman Elec. Co.—4-page 
illustrated folder “New Magnetic Starter Right 
Angle” describes size No. 2 starters which have 
right-angle balanced mechanism to multiply 15- 
pound magnet pull to 25 pounds at contacts, 
Control requires but 8.5 watts closed and 75 
watts inrush. Hookup, wiring, contacts and arc 
control data are included. 


93. Castings 

Universal Castings Corp.—16-page illustrated 
bulletin No. 4000 describes manufacturing fa- 
cilities for producing precision nonferrous parts. 
Design, patterns, production control and results 
are discussed. Castings made of brass alloy, 
aluminum, bronze, manganese bronze, silicon 
bronze, nickel-aluminum bronze, beryllium- 
copper, etc. are shown, 


94. Electrical Controls 

Potter & Brumfield Sales Co.—20-page illus- 
trated catalog No. 246 provides technical in- 
formation about heavy duty, medium duty, 
light, shock, multiple-leaf, plate circuit, voltage 
controlled and special relays, Relay specification 
sheet is included and covers all items of in- 
formation necessary for choosing proper type 
unit for any given application. 


95. Gasoline Engines 

Clinton Sales Co.—6-page illustrated folder 
“Power To Spare” reveals specifications, general 
operating data and features of model No. 700 
Clinton all purpose 4-cycle, air cooled gasoline 
engmes fcr adaptation to tractors, scooters, 
power plants and spray equipment in addition 
to belt conveyors, grain elevators, compressors, 
pumps, lawn mowers, etc. 


96. Hydraulic Clamp Unit 

John S. Barnes Corp.—lllustrated data sheet 
No. 805-U describes Rapidraulic Junior hy- 
draulic clamp unit which is small, compact and 
designed for rapid operation and high holding 
pressure of 500 pounds per square inch. Unit is 
recommended for actuating lathe chucks, to 
clamp cylinders for fixtures and many other ap- 
plications. 


97. Portable & Fixed Tachometers 

Jones Motrola Corp.—1l0-page illustrated 
catalog No. 146 deals with continuous indi- 
cating portable and fixed types of tachometers 
for diverse applications. Instruments can indi- 
cate on any dial in any terminology by con- 
verting revolutions per minute into terms de- 
sired, Various sizes have dials ranging from 
8 to 10 inches in diameter. 


98. Stainless Steel Tubing 
Babcock & Wilcox Tube Co.—4-page illus- 
trated folder “B & W Stainless Steel Tubing” 
lists applications of stainless Croloys of the 
18-8 group for food processing industries in 
applications such as process piping, evaporating 
and aegis een, heat exchangers, 
precoolers, and sterilizing equip- 
ment and other related uses. 
99. Miniature Ball Bearings 
Miniature Precision Bearings, Inc.—4-page 
bulletin describes five series of precision ball 
oe a precision Fugen and mech- 
le ey are ra super-light radial, 
pivot, angular contact and thrust , ll Load 
ratings, recummended for average typical re- 
quirements are given. Engineering service and 
facilities for design and production of special 
ball bearings are covered also. 


100. Rotary Shaft Seals 

R Seal Co.—12-page illustrated cata- 
log No. 547 deals with various rotary shaft 
seals which rotate with shaft. Running seal joint 
is formed by contact between surface of seal 
face mating with stationary seal seat. Seals are 
suited for a variety of applications and can be 
fabricated to fit specific requirements, 














Te RED te 


all I eh ee ee 


AMERIC 
MANU 


AMRECON 


Telephone Type Cesk 


RELAYS 


yAct 





| technical knowledge of 
practical relay application simplifies your 
own control requirement problems. Our 
new modern plant is now in full opera- 
tion and we can offer you prompt de- 
livery and even greater service. 

Write for our informative illustrated 
Bulletin listing our many products, de- 
scribing the scope of our manufacturing 
facilities, and the wide extent of our serv- 
ices. Your inquiry will receive prompt 
attention. 

American Relay & Controls, Inc. manufactures acetate 


coils under license arrangements with Western Electric 
Company, Inc. 


) yon gi — sag ie 
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ENGINEERING “KNOW-HOW” 


Offices in principal cities 


American Relay & Controls, Inc. 


2555 DIVERSEY AVE. oe Rnew Uclenay > Mogae re x 
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Designers find Western Felt useful for many 
component parts in which extra perform- 
ance characteristics are essential. It’s an 
unusually versatile material that can be 
processed to a wide range of specifications — 
from wool soft to rock hard. 


Resilient, flexible or compressed— West- 
ern Felt has high resistance to water, oil, 
age, heat and wear. It cuts readily to any 
form and does not ravel, fray or lose its 
shape. 

In one form or another, felt is used profit- 
ably in thousands of products for isolating 
vibration, absorbing sound, cushioning 
shock, filtering liquids, retaining liquids, 
etc. New uses are found daily. 
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ESTERN FELT WORKS 


AG. 4035-4117 Ogden Avenue, Chicago 23, Illinois 


Branches in All Principal Cities 


LARGEST INDEPENDENT MANUFACTURERS and CUTTERS of WOOL, HAIR and JUTE FELTS 
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Completely engineered 
production with labora- 
tory control from ‘start 


materials 






SPRING SERVICE 


DETROIT 11, MICHIGAN 
ANN ARBOR, MICHIGAN 


=D SPRING CORPORATION 





STEEL DRIVING SPROCKET 











INDUSTRIAL GEAR MFG. CO. 


4529 VAN BUREN STREET alle creme MLeal, Leib) 





LTS 
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Large and varied stocks of. 


Speedy automatics for large 
orders . . . Special de- 
partment for small orders 


Latest methods for. 
uniform heat-treating 


Super-vigilance in 
testing and inspection 


Spring design help, 
no obligation 


| A Nec Calalog 
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POWER CIRCUIT 
TRANSFORMERS 


%For step ddwn from 115 volts. 
Normal reactance types with 8, 
16, 24, and 32-volt secondaries, 
capacities from 25 to 150 va. 
High reactance types with 25 and 
30-volt secondaries, capacities 
from 20 to 80 va. 

%*For step down from 230, 460, or 
575 volts, 50 or 60 cycles. With 
115 or 115/230-volt secondaries, 
capacities from 25 va to 10 KVA. 
Compact, convenient mountings 
to fit a wide variety of applica- 
tions. 











CHICAGO TRANSFORMER 


x Wir ration* 3501 ADDISON ST., CHICAGO 18 


















STANDARD 
ix 


| HAYDON 


TIMING MOTORS 





APPLYING 
1 Efficient and economical 
K 2 Quick, positive assembly 
=D) 3 360 degree closure, which 
CLAMPING supports greater thrust load 


4 Quick, easy removal, which 
simplifies service or repair 


ENCLOSURE _ Standard X washers are avail- 
= able for the follawing pin diam- 
eters: 7/32” to 17/32”. 

Write for Bulletin 26 contain- 
ing complete specifications. 





REMOVED 


Standard Lochuut & Lochwasher, Jac. 








Foley silver washers and driers are being used oe ee bs e = RS 


extensively in both large and small restaurants .. . 
assuring spotlessly clean silverware. The machine 
washes, rinses and sterilizes 300 pieces of flatware 
in three minutes. The complete washing cycle is con- 
trolled by a Haydon 1600 series 1/6 RPM shift motor. 


This tested Haydon application is but one of many 

. each plays an important part in accurate and 
dependable timing for greater operating efficiency. 
Where multiple operations are required, the Haydon 
5800 series timer is outstanding for all around 
performance. 


If it’s about time, consult Haydon engineers. Descrip- 
tive catalog available on request. 


Write HAYDON, 2700 Forest St., Forestville, Conn. 


MANUFACTURI COMPANY INC 


N G 
FORESTVILLE " CONNECTICUT 


ELECTRIC WHEEL CO., Quincy, Illinois, Est. 1890 
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EXPERTS AT 


CAM 


CUTTING and GRINDING 


The largest, most completely equipped plant in the country devoted 
to CAM cutting and grinding is at your service. 25 YEARS of ex- | 
perience in making special cams for thousands of companies has 











Forged Top Plate and Yoke 
Heavy drop forging of SAE steel. Fitted 
with drop forged thrust bearing. Entire 
assembly extra thick for greater capacity 
and shock resistance. 


Flame-hardened Raceways 
Double ball bearing accurately machined 
and flame-hardened, an exclusive Rapids- 
Standard feature which gives Rapids- 
Standard Casters greater capacity and pro- 
vides longer wear without wobble. 





made us experts at cam cutting and grinding. Our facilities and Precision Steel Balls 

equipment, finest in the country, permit us to manufacture any style Highest quality hardened and ground 
or size Cam, Geneva Motion or Scroll Plate in quantities of 1, 10 or 
10,000. Accuracy can be maintained to split thousandths, and sur- 
faces to micro-finishes. Send us specifications or blueprints and we 
will be glad to submit a detailed quotation on your requirements. 


balls assure smooth operation and longer 
life under heavy loads. 

Positive Lubrication 

Zerk fittings provided at all essential lu- 


brication points. This positive lubrica- 
tion method provides protection for 





smooth running bearings under all con- 
ditions. 


High Strength Axle Assembly 

High carbon steel axle of ample size for 
carrying loads of recommended capacity. 
Hardened steel sleeve permanently locked 


Depending on the service for which they 
are intended, Rapids-Standard Casters are 
available with Oilite or Hyatt bearings. 


Four Types of Wheels 
Rapids - Standard Casters are available 
with Nicro-Steel, Durastan or Rubber 
wheels. There is a wheel and bearing 
combination to fit every possible type of 
load and service from intermittent service 
with light loads to continuous service 
with loads as high as 2500 pounds per 
caster. 


0 to axle. 
6 5. Optional Wheel Bearings 














This new catalog lists the complete 
| Rapids-Standard Caster line together 
with specification, capacities and 
suggestions for more efficient use. 


| WwW f oday. 
KUX MACHINE COMPANY | rite for your copy today 
ender Rue ER cee leeat am OFFICES IN PRINCIPAL CITIES 


STEEL FORGED CASTERS -- es @ CONVEYORS - POWER BOOSTERS 


ah 














ad : 
tre Rapids-dtandard Lo., Ine: 








Sales Div.—330 Peoples Nat'l Bank Bldg., Grand Rapids 2, Mich. 
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reciSiOn PRODUCTS 


ae Wherever the detail drawings of a new machine call for ‘“‘B&L Cold 
Finished GROUND SHAFTING”’ . . the engineer can be sure that 

¢@¢@8@ he has all the factors required for accurate design and dependable 
i service. 


& 


This finely made material is produced to highest standards of uni- 
formity, straightness, concentricity, smooth surface and close size 


tolerances. It is considered the ‘‘Aristocrat of Ground Rounds”’ for 
exposed applications, where a bright, smooth, flawless finish is im- 


portant. 
Available in a wide range of sizes and grades:—DRAWN, GROUND 


S H A F T I N G AND POLISHED, or TURNED, GROUND AND POLISHED . . . to 
standard or special accuracy. } 


COLD FINISHED BAR STEELS AND SH AFTING 


WRITE FOR THE B&L 
PRICE-A-LATOR 









A handy slide calculator for 
figuring the price extras on 
Cold Finished Bar Steels. 


(BLISS & LAUGHLIN, INC.| 












Flexible Shafts that carry power 
around any corner have many new | 
uses in peace-time developments. 
Faithful, dependable power drives 
or remote control in airplanes, 
automobiles, radio, and many 
other commercial products. | 
Shafts made to your specifications. | 
Our engineering department will | es i ‘ 

work out your particular | LCD’ Gears therefore are not just another 
power problem without | us standard item. This accounts for the 
obligation. Abart superiorities in gear perform- 


Write today for H 
adem A ance, long life and economy. 
















Abart’s long gear engineering exper- 
ience, with most modern equipment, is 
concentrated on gears to each custom- 
er’s individual requirements. Abart 



















Bring your gear problems to Abart: 
Spur, Bevel, Worm, Worm Wheels, 
Helical and Spiral, Internal, Sprockets 
and Machine Racks. Any quantity, 
small or large. Send sample, B/P or 
specifications for prompt estimate. 


F:W. STEWART MFC. CORPORATION HE ¢/E yey} GEAR MACHINE CO. 


E ‘aey-’ c vd ae neal 
WEST COAST BRANCH 431 Venice Blvd Lo geles 15, Cal. 4821 W. I6TH ST. CHICAGO 50, ILL. 
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Simple to the nth degree. Just 2 moving gears— 
one within the other. Both self supported. Posi- 
tive in action. Smooth, even flow with no pulsa- 
tion. Handles any clean liquid regardless of 
viscosity. Low speed. Full, fast delivery. Long 
life. Complete line of models and sizes with 
pressures ranging from 5 to 500 psi. depending 
on style of pump. 


If it is your job to see that 
liquids are moved, see Viking 
for the answer. Write today 
for the folder that will help you 
47SH. 







COMPANY 


CEDAR FALLS IOWA 

















FLODAR 


Gipbabe 
FrrTminGs | 


CAN BE REUSED REPEATEDLY 


Flodar’s unique sleeves of especially heat 
treated, tough alloy spring steel will not 
jamb within the nut permitting repeated 
use of the fittings. 
Grip Tube Fittings provide trouble free 
permanency of installation—become part 
of the tube. Their spring steel sleeves in- 
crease tensile strength resiliently support the 
tube against vibration—protect the flare 
and provide self alignment of tubes saving 
installation time and maintenance costs. 
Available in Straight, Union, Elbow, Side- 
Tee, Tube-Tee and Cross, both male and 
female. Sizes from %” to 1%”. 
Specialists in Large Size Fittings 
Write for: Illustrated Folder and Complete 
Specifications 


FLODAR CORPORATION 


331 FRANKFORT AVE. CLEVELAND 11, OHIO 
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Large, streamlined 
cabinet, two-tone satin finish. 


SHEET METAL 
FABRICATIONS 


@ Anything /ess than the finest is a damaging reflection 
on the quality of your product—a loss of prestige, profits. 
Actually, it costs you no more to invest in R &T superior 
craftsmanship, because labor and material costs are 
usually unaffected. The difference is 





in the results—better fabrications 
—more prestige and profits for you. 


THE 
RIESTER & THESMACHER 







MANUFACTURERS 
Special Steel Equipmen: 
Meto! Coses—Cobinets 









CONTRACTORS 
Sheet Metol 
Building Products Cc o Mm ee A N » 4 
VENTILATION, 1526 W. 25TH ST. Cherry O154 






AIR CONDITIONING 






CLEVELAND, OHIO , 
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*Varying Power Supply need not prevent efficient, 
reliable and accurate performance of electrically 
operated equipment. A Raytheon Voltage Stabilizer 
of correct characteristics and capacity built into new 
equipment, or installed on old, provides constant out- 
put from varying input. Assure reliable and accurate 
performance of your equipment through positive 
control of power supply. Ask about Raytheon 
Voltage Stabilizers to meet your requirements. 
Write for illustrated Bulletin DL-47-537 
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@ OUTPUT VOLTAGE CONTROLLED to within 
+ ”A%. 

@ STABILIZATION AT ANY LOAD within rated 
capacities. 

@ QUICK RESPONSE... varying 
stabilized within 1/20 second. 

@ ENTIRELY AUTOMATIC...no adjustments, no 
moving parts, no maintenance. 


input voltage 








Excottonce 11 Clactiorencs 
RAYTHEON MANUFACTURING COMPANY 
COMMERCIAL PRODUCTS DIVISION 
WALTHAM 54, MASSACHUSETTS 
Industrial and Commercial Electronic Equipment, 
Broadcast Equipment, Tubes and Accessories 

Sales Offices: Atlanta, Boston, Chicago, 
Cleveland, Lovisville, New York 






















FOR YOUR STUFFING 
BOX PROBLEMS... 





Nipple (A) con- 
nected to roll. 
Collar (B) is 
keyed (C) to 
nipple, but fits 
loosely so pres 
sure can fill 
housing and 
force seal ring 
(D) in place. 
Both rings (D 
and E) are of 
carbon graph- 
te, eliminate 


oiling and pack- 


tial 








IDEAL GAS 
AND FLUID 
CONTROL 











STANDARD 


5 to 250 


P. S. 1. 





SPECIAL 


| 5 to 850 


P. $. 1. 








HUNDREDS OF 
MODELS — 
SPECIAL 
APPLICATIONS 











THREE WAY - TWO POSITION 
TWO WAY - NORMALLY CLOSED 
TWO WAY - NORMALLY OPEN 








Staintess steel Allied Solenoid Valves 
are highly resistant to corrosion and oxidation— 
the coils are impregnated to withstand moisture— 
spring loading insures positive cloging—soft insert, 
against a stainless seat, prevents leakage. Allied 
valves weigh only one pound, are 234” high and 
15%” in diameter, yet operate easily and depend- 
ably at maximum operating pressures, controlling 
any media such as water, alcohol, oil, air, gas, etc. 
Standard valves are rated 10 watts maximum A.C 
or D.C. 
Underwriters’ Laboratories and Factory Mutual. 


Many models are approved by both 


Write for catalog for full engineering details. 
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TRACING CLOTH 
THAT DEFIES TIME 





@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

Imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints of even the finest lines. Drawings 
made on Imperial over fifty years ago 
gre still as good as ever, neither brittle 
nor epaque. 

If you like a duller surface, for clear, 
hard pencil lines, try Imperial Pencil Trac- 
ing Cloth. It is good for ink as well. 





IMPERIAL 
TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 





Design Engineers Specify 


VALLEY 


Ball Bearing 


Because - 

@ They offer more flexibility in power planning. 

@ They are built to meet unusual power loads and high 
temperatures. 

@ They meet all operating conditions where hazards of 


liquids, chips, etc., dropping into the motor are in- 
volved; as well as splash conditions. 


@ Being made in ¥% to 75 
h. p. sizes, they offer 
wide adaptability. 





VALLEY 
ELECTRIC CORPORATION 


4221 Forest Park Blvd. °¢ St. Louis 8, Missouri 
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ULLMAN 
desu SPROCKETS 


will do the job—Better! 


With 2,000 types to select from—you are 
almost certain to find just the size you 
need for practically every transmission 
requirement—ready for immediate 
delivery. Cullman Sprockets — produced 
by fast, low-cost, high-precision methods 
—asssure top operating efficiency. 
“Specials,” too, are quickly available— 
made up by exclusive Cullman methods 
and specialized equipment. 


Write today for free catalog 
containing useful data and 
helpful facts for sprocket 
users. It lists dimensions. 





CULLMAN WHEEL COMPANY 


Chicago |! 


1336 Altgeld Street 
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| Dy-Namic Balancing 
can help you! 


' The experience of lead- 
ing manufacturers has 
shown how Bear Dy- 
it Namic and Static Bal- 
ancing can cut time and 
labor costs and give 
“== accurate, dependable 
results... at production 
line speed. Any shop 
hand can learn Bear 
Balancing in half a day. 
Bear Balanced Rotat- 
ing Parts increase the 
life and efficiency of any 
machine. ..and add real 
sales appeal to the fin- 
ished product. 

*Reports from actual 
Bear Equipment Users 
will be sent on request. 


ites, # 


Wi — “4 
"20 Band Saw Wheels a day" 
A Pty oy Nae 










CARBON SEAL RINGS 


CAN sen Spank 


Write for the Bear Industrial Bulletin TODAY! 
BEAR MFG. CO., Dept. M-4, Rock Island, Illinois 


BEA HN 


COMBINATION *” 








| STATIC AND DY-NAMIC BALANCING MACHINES 





























Pure Carbon Seal Rings are vital to solving seal- 
ing problems. Wherever two surfaces lap to- 








ether lubrication is difficult and often impossi- 
ble. Under these conditions the self-lubricating, 
non-seizing characteristics of carbon is extremely | Manufacturers all over the world are specifying Tourek 
useful. ‘Ball Joints wherever this type of product is needed be- 

: : : , cause they know that the Tourek line of stock types and 

Chemically aeere with a lo ré coefficient of rd sizes will, meet the most exacting miatiaenna When 
pansion, these r ings are highly resistant to Ox!- special types are necessary, they call upon Tourek’s engi- 
dation and corrosion. Pure Car bon materials are neering and production know-how to give expert assistance. 
supplied in more than 20 different grades. Each Tourek is ready to help meet your particular needs, 
grade is made from specially developed carbon whether ball joints or precision screw machine products 
to meet one or more of the varying require- —write today for complete data. 
ments of temperature, speed, porosity and char- J. J. TOUREK MFG. CO. 
acter of material to be sealed. | 4701 W. 16th Street, Chicago 50, Illinois 


Our Bulletin No. 461 describes these grades in | 
detail, giving specific recommendations for all 
types of service. Write for it today. 





PURE CARBON CO., INC. 





| ez FT TOUREK 
446 HALL AVENUE, ST. MARYS, PA. SCREW MACHINE PRoDucTS [imENCEN TEN ana en marr tias 
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PERFORMANCE FEATURES 
OF TUTHILL Coolant Pumps 


See RELIABLE 





%& POSITIVE DELIVERY 

x SELF-PRIMING 

%& BUILT-IN AUTOMATIC BY-PASS 
%& CAPACITIES UP TO 50 G.P.M. 
%& AVAILABLE IN STRIPPED MODELS 


Write for Tuthill Model M bulletin 


TUTHILL PUMP COMPANY 





939 East 95th Street ¢ Chicago. 19, Illinois 





| 
TYPE 


THERMOSTAT 


IS EASILY ADAPTED 
FOR MANY 


Special 


APPLICATIONS 








The Type K Thermostat is available in five models with 
calibrated micrometer adjustments, covering three tem- 
perature ranges, —120° to —180° F., — 50° to 350° F. 
and 50° to — 600° F. Great accuracy of setting in any 
part of the wide adjustable temperature ranges is ob- 
tained by means of a calibrating screw. The Type K is 
available with stainless steel or mild steel assemblies for 
use on special applications in liquids or 
gasses which are injurious to standard 
copper thermal assemblies. Special models 
withexplosion-proof housings are available. 
The Type K Thermostat carries the approval | 
of the Underwriters Laboratories, Inc. Send & | 
for bulletin 441-T containing full details. ¥ @ 










Uncted Electric Coutrols Company 
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Are you worried about spring quality? We 
have pleased so many exacting customers—we 
certainly can please you too. Are you wor- 
ried about spring design? Get your springs 
from spring experts—but be sure they are experts. Are 
you worried about spring costs? They should be care- 
fully controlled, but—what does a spring cost if it fails? The 
lowest priced spring may be an ever-present threat to the 
efficiency of your product. 





If you want higher quality on any type of springs, wire 
forms, or spring stampings, try Reliable. We mean it when 
we say our aim will be to give you better springs and better 
service, at the lowest cost consistent with the quality stand- 
ards of your own product. 


When sending inquiry, describe springs as completely as possible, 
sending sketch, samples, or blue print. Mention any special re 
quirements known, such as working space, initial tension, and 
load. Our engineers are ready to work with you. Catalog on re- 
quest. Ask for Bulletin: ‘Buying the Right Springs Right.’ 





THE RELIABLE SPRING & WIRE FORMS CO. 
3167 Fulton Road Cleveland 9, Ohio 


Representatives in Principal Cities 


YOU CAN RELY ON WITHIN 


Keliable Springs 


' STAmPINGS 














“PORTRAIT OF A 














who is assured of 
maximum efficiency 
on every design 
because he specifies 
SCREW 
MACHINE 
PRODUCTS 
made 
FASTER 
and 
BETTER 
for 
LESS 


bug 
UcSeAUTOMATIC 


CORPORATION 


Screw Machine Products 


AMHERSTOOHIO 





CHICAGO NEW YORK 
DETROIT PITTSBURGH 
INDIANAPOLIS PHILADELPHIA 


~ 
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The above is just one of a number 
of large, intricate castings made by 
us for a well-known manufacturer, 
—and is typical of the work we 
have been doing for nearly 40 years. 
This casting is 7’11” from flange 
to flange and 2’5” high. Physical 
characteristics: 42,500 ibs. Tensile 


9,355 Ib. BRONZE CASTING 





- . - for lower Head of Nitrogen Generator 


strength; 20,500 Ibs. Yield point; 
46.5% Elongation in 2”; 50.3% 
Reduction of area. 

No doubt we can serve you in a 
similar bronze casting capacity .. . 
Send for literature and details,— 
and please use your Business Let- 
terhead when writing us. 

















AMERICAN MANGANESE BRONZE 


COMPANY 


4715 Rhawn St. Holmesburg, Philadelphia 36, Pa. 
PITTSBURGH, PA. 
38 Years’ Experience 

















€ 


lapels Cy 


SPRING = LOADE 


CLUTCHES 


LIGHT PEDAL PRESSURE * Over a avarter century experience designing many types 


of clutches, for use in a wide variety of ind=stries, has proved 
to ROCKFORD engineers the importance of liberating the 


heat that is generated within friction type clutches. For this 
reason, ROCKFORD CLUTCHES cover designs provide for 


ample ventilation. Other parts that help dissipate heat are 
designed accordingly. 

DIRT EXCLUSION 

SEND FOR THIS HANDY BULLETIN ; 

EELEMEIEIZETT ID + Shows typical installations of ROCKFORD CLUTCHES ; 
and POWER TAKE-OFFS. Contains d of unique 


LIFETIME ADJUSTMENT) applications. Furnishes capacity tables, dimensions and : 








‘ 


ROCKFORD CLUTCH DIVISION weewee 


311 Catherine Street, Rockford, Illinois, U.S. A. 
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for safety and simplicity— 


FLEXO JOINTS 


The safety of a moving feed line is no 
greater than the safety of its flexible joints. 


a ae That’s why Flexo Joints are the standard 
wherever flexible or swing joints are re- 





quired for steam, air, gas, water, oil or 


other fluids. Swivel full 360° with no flow 
restrictions. 








STYLE “’B’”’ 


FOUR SIMPLE 
PARTS 


No small parts, no 
springs, no ground sur- 
faces to wear. Fully en- 
closed from grit and dirt. 
In four styles—standard 
pipe sizes from 4” to 3”. 


Send for Details and Specifications 
FLEXO SUPPLY CO., Inc. 
4648 Page Bivd. St. Louis 13, Mo. 


In Canada: S. A. Armstrong, Ltd., 115 Dupont St., Toronto 5, Ont. 








jzontal Op- 
-cylinder hor > : 
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heavy-duty © 
1 runnin »f 
Short, rigid crankshaft 7 
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15 -inch diameter ro nat | 
ings pressure aan Oh 
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i oling fan ---4 aoc | 
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struction & _ weighs only pounds amet | 
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jture and other fields. Proven Rare 
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now in mass pr 
t delivery- 
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cision gover" 
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B HH i # con ntric 

Also has Ui t-in eee downdra' c ce ay 

poe sl for wi oe? oil bath oir cleaner 

; rc vv ** crankcase fumes exhausted 
1) mp oil pressu se ge - 
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-to-get : brea . oil capacity. 
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vencies; D--—7,500 watts, 6 to! ae 
“oni “CK: 2-cylinder OPPO ed, 

ne: j-cylinder, 2-5 h-p- 





EFFICIENTLY, ECONOMICALLY! 


If you use gears in the product you make, we believe it will 
pay you, as it has many others, to become acquainted with 
FAIRFIELD — the place where fine gears are produced to meet 
your specifications EFFICIENTLY, ECONOMICALLY! Fairfield’s 
production facilities are unexcelled for making all kinds of 
high precision, automotive type gears such as are now finding 
wide application in all branches of industry: for machine tools 
.-. for agricultural implements... for construction machinery 
... for printing presses. No matter how special your require- 
ments may be, Fairfield has the equipment and the “know 


how” to meet virtually any need. Ask for a copy of interesting, 
illustrated descriptive brochure. 


ONAN ELECTRIC 
voltages ond fred ers— 
volts. Battery chord ENGIN 
ONAN AIR-COOLED Fe 
BH: 2-cylinder OPPOSS" 


. ” 
— an) 


S 








or 
Built-in electric push-butee ali 

matic starting is opt — 
pres little to overall dimens y 
a 


WRITE FOR COMPLETE °° INC 
cs 
p. W. ONAN & SONS 


4339 Royalston Ave- 
Minneapolis > 


ECIFICATIONS 


FAIRFIELD 
MANUFACTURING 
COMPANY 

311 S. Earl Ave., 
Lafayette, Indiana 


“ikits 





ONAN 4(/“ENGINES 
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MECHANICS] 
Roller Bearing | 





UNIVERSAL JOINTS 





A Size and Type For 
Every Use 















Maximum performa and dependability 
are two qualities that are absolutely essential 





in gears for any industrial purpose. 


All Cincinnati Spiral Bevel Gears are 
cut, tested, matched, lapped and marked 
in individual sets . . . to insure correct 
bearing Iccation on teeth. 


For smooth, efficient operation at high 
speeds . . . specify Cincinnati Geers, 
Good Gears Only! 








THE CINCINNATI GEAR COMPANY 


‘Gears Good Gears Only” 


Wooster Pike and Mariemont Ave. * Cincinnati 27, Ohio 





fee ae 





Simple, strong, economical; Mechanics Type C Roller Bearing 
Universal Joints meet every industrial requirement. Unique 
construction and accurate machining promote _ inherent 
balance, smooth operation. 







125 VOLT— 
CANDELABRA 








D 
7 FO: 












NEW UNDERWRITER’S APPROVED 
BAYONET TYPE SOCKET ASSEMBLIES 


Now you can get fine Underwriter’s Approved candelabra Dial Li 
Socket Assemblies by DRAKE! The #900 series is designed for 
radio use, and the #A900 series for general use. Both are double 
contact, candelabra, bayonet Assemblies housing 115 V household 

pe lamps available from 5 to 25 watts. They are U.L. approved 
for 7$W-125V service. Can also be used with 6 V automotive lamps. 

The bayonet type eliminates vibration-loosened lamps and re- 
quires less space than screw type. Can be supplied with any type 

mounting bracket. Lead-in wires from 24 

to 60". Made to traditional DR. d- 
ards of precision and rugged dependabil- 
ity. Check with our engineers on your 
requirements, today! 


Type C has few parts. Four high grade roller bearing units 
— A, are ground to fit locating seats on two yokes — C. 
Strong integral keys carry the entire torque load. Cap screws 
— D, locked by plates — E, hold bearing units in the assembly. 
Roller bearings carry hardened cross — B, with cork seals — F. 





Cross and bearings of the type C joint can be removed readily 
by taking out the cap screws and separating the yokes slightly. 
No flange connection is required. Unusually easy to install | 
and service. 


MECHANICS Type C Roller Bearing UNIVERSAL JOINTS 


are available in sizes from 200 to 50,000 foot pounds torque, Da \* ‘ . 
with . wide variety of end _ os shaft noe Oca fm?) S 0c k e t an d J ewe [ 
newt s0gget how MECHANICS Roller Bearing UNIVERSAL el) LIGHT ASSEMBLIES 






JOINT advantages will benefit your product. . 








DRAKE MANUFACTURING CO. 


MECHANICS 1713 W. HUBBARD ST. + CHICAGO 22 


Borg-Warne 

















UNIVERSAL JOINT DIVISION 
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; SOCKET 
Vs SCREW 
PRODUCTS 


aoe 
a 
Se SS ——— 


Sa 


















_. aie ’SAO PAULO, BRAZIL 
misc onee Nury 2¥%- Cooled. 








ENGINE “Assist” i 

renders ‘‘Assist’’ on Sewer Project “Blue Devil” Socket Screw Products 
Whether operating a Carver Model KN2L pump, discharging are known throughout industry as the 
water from an excavation for a city sewer installation in Sao ’ : 3 

Paulo, Brazil, or operating a concrete mixer in Kalamazoo, Mich., | finest quality obtainable. BEST be- 
or handling any one of hundreds . tora ad ae “s great q 

variety of equipment . . . you can always depend on Wisconsin ¢ P ir outstandin yerformance 
Heavy-Duty Air-Cooled Engines for on-the-job serviceability. | cause of their outs & | 

Compact in design, extremely light in weight, but designed and records and their 6 POINTS OF SUPERI- 
built for heavy-duty service in a gr ‘ Pte say yong 

are giving good accounts of themselves in all branches of indus- , wre rr ee " . 

try, in many fields. These engines are built to fit the machine and ORITY—the reasons w hy they are the 
the job . . . on any power application within a 2 to 30 hp. range, ‘ : : 

for all-weather service in any climate, anywhere. | favorite of modern industry: 


Specify ‘Wisconsin Air-Cooled Engines” for your equipment. 


Most Ler J 1, PRECISION MADE—threads are an accurate 
ae) 2 
class 3 fit. 


Corporation 
MILWAUKEE 14, WISCONSIN, U.S 2. SPECIAL ALLOY STEEL for toughness, dura- 


bility. 








3. MADE BY SPECIALISTS in socket screw 
manufacture. 


Early Man Wasn't 
COST CONSCIOUS 


4. SCIENTIFICALLY HEAT TREATED to insure a 
clean, uniform structure. 


5, QUuALity AT ITs BEST—high manufacturing 
standards. 


it is 6, WIDE SELECTION of stock sizes and styles: 


D | F f f R f N ij Socket Set Screws Seehet | Sorewe—Deardetet 


Socket Head Cap Screws Socket Screw Keys 
Socket Head Stripper Bolts Socket Pipe Plugs 


This old fellow would be amared to 
see the modern wheeled equipment 
which has turned want into plenty. 


Wheels that were adequate for the patient and plod- 
ding ancients would be utterly useless today. We 
demand action:-— efficiency — speeds — and un- 
interrupted production — in order that the many 
may enjoy the fruits of agriculture and industry at 
lowest possible costs. WHEELS “by French & Hecht” 
are soundly engineered to meet the exacting de- 
mands of TODAY. Mobile equipment.is only as 
strong as the wheels upon which it is mounted. We 
know how to design, test and produce wheels capa- 
ble of meeting the responsibilities entrusted to them. 
— WHEELS “by French & Hecht” with con- 
ence, 





SAFETY SOCKET SCREW CO. 
4436 N. Knox Ave., Chicago, Ill. 


ae Please send Free Catalog listing 
BLUE aie styles, sizes, ~— and_ specifications 





Send Your Wheel Problems to Us of “Blue Devil” products. 
FRENCH oy HECHT IN ES oss sg im > blaine As Me So Mel ene pleats 
DIVISION 
KELSEY-HAYES WHEEL COMPANY Tn ees Se ss. 6g dats Whe nc hwid OE wy Peas 
DAVENPORT, IOWA I ra tg vane ta. ct oan Ce pepe 


WHEEL BUILDERS SINCE 1888 
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Custom gears made 
RIGHT can slash 
your assembly costs! 





Manufactured in a 
practical range of 
sizes and reductions. 
We also build reduc- 
ers to meet special 
needs. 








3 





CALL US 


VG HILE your product is still on the drawing LONG DISTANCE 


board, investigate the many advantages of gears 


made especially for your requirements. Design- | {gEberhardt Denver Co. 


ing the gears to fit the product rather than the GEARS AND SPEED REDUCERS 
1416 West Colfax Ave., Denver 4, Colorado Phone TAbor 7134 


other way around will frequently make it pos- 








sible to simplify and speed up assembly while | 


providing better performance for the product. | Nee di N ew Foot Switches? 


Regardless of the quantity or type of gears you'll | 


need, why not talk it over with us. Our experienc- | 


EUCLID 
Foot-Operated 
Master Switches 

are used on 

RUBBER MACHINERY 
SPOT WELDERS 
MACHINE TOOLS 


ed gear specialists will be pleased to make recom- 
mendations. THE ADAMS COMPANY, 1942 
Tower St., Dubuque, Iowa. 











4 The ADAMS Line YY and other industrial equipment 
Spur Gears Splined Shafts 
Helical Gears Racks FEATURES 
Bevel and Miter Gears —_ Lead and Feed Screws ® Numerous Contact Arrangements 
Worms and Worm Gears Ground Tooth Gears 
Internal Gears (spur and helical) © Right or Left Foot Operation 
(spur and helical) Shaved Tooth Gears . 
Sprockets (spur and helical) ® Controller Contact Fingers 
Ratchets Ground Thread my ® Latching or Non-latching 








® Rugged Construction 
® Low Maintenance 






Ask for Bulletin 1021-MD 


The ADAMS Comp 


Dubuque, lowa, U.S. A. 


ESTABLISHED 1883 


EUCLID ELECTRIC & MFG. CO. 








1335 CHARDON RD. EUCLID 17, OHIO 


FINE GEARS MADE TO 
YOUR SPECIFICATIONS 
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Pipe-Coupling Tappers 
Employ NOPAK Cylinders 
forFast, Positive Chucking 


One of the features which contributes to the speed 
and capacity of Acme Pipe-Coupling Tappers is 
the self-centering air chucks which grip and posi- 
tion the couplings during the tapping operation. 


These chucks are individually actuated by NOPAK 
Air Cylinders mounted behind each spindle. 
Downward and upward movement of the spindles 
operates the air valves which control the chucks 
e « - gripping and releasing the couplings as re- 
quired, automatically. 


This is but one of many applications in which 
NOPAK Cylinders, Air or Hydraulic, supply the 
motive power for fast, positive machine move- 
ments. Write for Bulletin 92. 


GALLAND-HENNING MFG. CO., 2752S. 3ist St., Milwaukee 7, Wis. 





















a 


Bs verity | 
NAINGRGIRL: IL 


“ j " 4S i; 
) ee ee 

















§ ACME Model XT-C, 
8-spindle, Pipe- 
Coupling Tapper 
= employs 8 — 2” 
| diameter, Model F 

=) NOPAK Air Cylin- 
ders. 


Close-up shows 
how NOPAK Cylin- 
ders are mounted 
on back panel, 


E 





A 5233-14H 





) ae Ned ic 
and FASTENERS 


for transmission 
and 
conveyor belts 


ALLIGATOR 


Trade Mark Reg. U. S. Pat. Office 


STEEL BELT LACING 


World famed in general serv--. steel, “Monel Metal” 
ice for strength and long life. A magnetic alloys. l 
flexible steel-hinged joint, smooth supplied if needed. Bulletin 
on both sides. 12 sizes. Made in gives complete details. 


| FLEXCO | F-i1D 


BELT FASTENERS AND RIP PLATES 


magnetic and abrasion resisting 
alloys. 

By using Flexco HD Rip Plates, 
damaged conveyor belting can be 
returned to satisfactory service. 
The extra length gives a long 

ip on edges of rip or patch. 
Flexco Tools and Rip Plate Tool 
sed. For a 
or 










and non- 


Long lengths 
-60 




















For conveyor and elevator belts 
of all thicknesses, makes a tight 
butt joint of great strength and 
durability. Compresses belt ends 
between toothed cu pee plates. 
Templates and FLEXCO Clips 
speed application. 6 sizes. Made 


in “Monel Metal”, non- 


steel, 
are u 
information ask 


Bulletin F-100. 


Sold by supply houses 
everywhere 








FLEXIBLE STEEL 
LACING CO. 





i 4686 Lexington St., 
Chicago, Ill. 


“CONVEYOR BELTS EASILY FASTENED” 
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You're GUARDING Your REPUTATION 
When You Make WITTE Diesel Power 
Standard Equipment 
on Your Machines 


Uncertain, inadequate powering of your 
machine as you well know would be 
extremely costly to you. Make rigor- 

ous tests and comparisons—your choice EST. 
of WITTE Diesel powering will free you 
from power-problem worries. You'll know your customers will 
always find replacement parts readily available, for the WITTE 
Dealer organization is world-wide. 


WITT 


Safe for operation in confined 

laces—give no_ poisanous 
umes. Matching all-around = 
ciency with space-saving, WITTE 
Diese! Engines and Dieselectric 
Plants require little room or at- 
tention. Full Diesels, they start 
and operate on cheap, 
non-explosive Diesel fuel 
avuilable everywhere. Ver- 
tical and horizontal sizes 
from 4 to 12 H.P. and 
from 3 to 10 KVA. Write 
for specifications and de- 
scriptive literature. 


1870 











DIESEL ENGINES and 
DIESELECTRIC PLANTS 










7.5 KVA 
WITTE DIESELEC- 
TRIC PLANT 


4 H.P. WITTE 
DIESEL ENGINE 








WITTE ENGINE WORKS 


VISION OF | MITEC TATE 
Olt WELL SUPPLY COMPANY ss CORPORATION. SUBSIDIAR 
N 
NEER ER ‘ “A ESE KANSA 
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@ LOWER PUMPING COSTS 
@ SUSTAINED PUMPING CAPACITY 
@ PUMP DEPENDABILITY 


Write for 
Bulletin 
No. 307 


FACTS 
ABOUT 
ROTARY 
PUMPS 





which explains why the ‘“‘Bucket Design’’ 
(swinging vane principle) maintains 
pumping capacity by automatically com- 
pensating for wear and how the buckets, 
when finally worn out, are easily re- 
placed and the pump restored to its 
normal capacity. 





E 


OUR ENGINEERS ARE AT YOUR SERVICE 


BLACKMER PUMP COMPANY 


1970 Century Avenue Grand Rapids 9, Michigan 


POWER PUMPS - HAND DUMDS 
- EZY-KLEEN STRAINERS 
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MACHINE DESIGNERS 


want... 


TRICO 
OILERS 


because TRICO Oilers mod- 

ernize machines — improve 

their appearance — create 

new markets — reduce sales 

resistance and give ‘‘top- 

notch" dependable, auto- 

matic, visible lubrication. 

Here are just a few of the 

benefits TRICO Oilers 

offer... 

@ Complete Bearing Pro- 
tection 

@ Added Machine Life 

@ Less Maintenance 

@ Streamlined Appearance 

@ Customer Satisfaction 


@ Easy Installation 
WRITE FOR CATALOG! 

















TRICO FUSE MFG. CO., Milwaukee, Wis. 


Montreal 


In Conada: IRVING SMITH LIMITED, 
















Now furnished in 
stainless steel bulb 
and nut, an accurate, com- 
pact, durable instrument for 
the indication of liquid or 
gas temperatures. They are 
available in a variety of tem- 
perature ranges—from minus 
40° F. to plus 500° F. Ac- 
tuation is positive, direct 
with full freedom—no gears 


WRITE TODAY FOR FULL or pinions. Available in sizes 
DETAILS AND PRICES 2”, 214”, 314” and 414”. 





Marshalltown Mfg. Co., Marshalltown, lowa 
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kinds from ONE source. 









choose from. 













‘Janette Manufacturing Company 


556 W. Monroe St Chicago 6, Il 





REDUCERS 


ONE SOURCE... 


Motorized or Motorless 
JANETTE is one of the very 


few manufacturers who build 
BOTH motorized and motorless 
speed reducers. This enables 
you to standardize and buy both 


. We build our own MOTORS, 
brakes, gear boxes and gears. 
This avoids divided responsi- 
bility for their satisfactory oper- 
ation, which is not the case 
when a manufacturer buys and 
assembles motors, gear boxes or 
gears. We have 52°sizes and 


styles of SPEED REDUCERS to 
ASK FOR CATALOG 22-27 


1/30 to 7 1/2 HP. 
08 to 447 R.P.M. 








Millions of 
Billings Wrenches 
carry this 
Trade Mark 


a 








The simple, rugged forged parts are 
daily routine. Mixed in are the preci- 
sion close tolerance jobs. They’re all 
the same to Billings Forging Engineers— 
Production! 


WRITE OUR FORGINGS DIV. Dept. SF-2 


THE BILLINGS & SPENCER CO. 


MAIN OFFICE AND PLANT 
HARTFORD, CONN. U. 
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STANDARD 










BALL-TYPE 


Universal joints performiyarious functions in a 
wide variety of appli¢ations,— from heavy duty 
wer transmission to high or low speed light 
uty installations. Selection of the right joint for 
the job is important 
Either the Curtis Standard — available in 14 
sizes, from 34” O.D. to 4” O.D., single or double 
— or the new Curtis Ball-Type i in 4 sizes, from 
yy" 0.D. to 1-4" O.D., will enable you to 
specify the correct size and strength of joint to 
secure the most economical and trouble-free 
installation. 


For heavy-duty jobs specify Curtis Standard 
Joints — made F alloy steel throughout with 
each part heat treated and ground for maximum 
strength, long life and accuracy. 

For light-duty work specify Curtis Ball-Type 
Joints — with bronze center ball and steel 
forks with center pins of heat treated, center- 
less ground steel. 

Select the RIGHT joint for your particular 
purpose from the data shown below — 

















































Breaking Loads 
Static Tensile 

Overall T e Load 
Cat. No. Type 0. D. Length in Ibe. Pounds 
C-642 Std. yy" 2” 1000 
CS-42 Ball yy 2? 170 720 
C644 Std. 4%" 2-14" 1300 2800 
CS-44 Ball 4%" 2-14" 650 2000 
C446 Std. a 3-3" 2500 5150 
CS-46 Ball ad 3-%%" 1250 3600 
C-648 Std. 1’ 3-34" 5000 7200 
CS-48 Ball 1” 3-%" 2500 4950 


_ All Curtis Joints can be furnished with hubs machined to your specifications. 


Drawings should accompany inquiry if possible. 


For complete engineering data and drafting templates write Dept. B 


CURTIS UNIVERSAL 


JOINT CO. Int. 


















_ 





_ Incollars, pulleys, couplings ofall types, | 

| ALLEN Hex-socket Screws grip with 
| mever a slip. Formed and threaded by 
Allen-perfected processes, applied se- 
lectively to produce the strongest pre- 





THE ALLEN MANUFACTURING COMPANY 


HARTFORD 1,. %& ALLEN te CONNECTICUT, U.S.A 











because they’re Forged 





. and forged right by Smith. 
Armstrong in any of the S.A.E. alloys, 







high carbon, high chrome, high speed, 






nitralloy, stainless—or any machine 






steel giving you the required physicals. 






Let us quote on your next order. 





7 Ai wistrong FORGE,INC. 


1209 MARQUETTE ROAD CLEVELAND 14, OHIO 











IMO reversible hydraulic motor permitting - 
infinite speed variation in either direction 


1), // POWER 


UNIT 
The IMO principle embodied in a hydraulic motor 
makes an exceptionally simple, compact and reliable 
device for hydraulic power transmission. 


IMO hydraulic motors can be furnished for operation 
at varying speeds in either direction with correspond- 
ing variation in output. 


For information send for 
catalog 1-130-D 


IMO PUMP DIVISION of the 


DE LAVAL STEAM TURBINE CO. 


TRENTON 2.NEW JERSEY 


| MOVE OIL 
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DRUG BUSHINGS BE inne) 





ews 






















Instead of straws in the wind 


we observe precise instru- cg 
include 





ments like the ‘“Windial” 
made by the Friez Instru- 





ment Division of Bendix 
Aviation Corporation. 












The Windial”, points 


to permanent lubrication 






Generations ago men could afford to meas- 
‘Ca & ure the wind by watching straws blowing 
‘ Tato across the barnyard. They could afford to 

¢ lubricate their wagon wheels with soap. We 


Dielectric 
Waterproofing 
Lubricating 
Diffesion Pump 
Mold Release 
GREASES 
High Temperature 
can't afford that kind of extravagance. Too Low Temperature 
Valve Lubricants 
Stopcock 
High Vacuum 
COMPOUNDS 
Antifoam A 




































much depends upon which way and how fast 
the wind is blowing. Too much depends upon 
211 N. LAFLIN STREET, CHICAGO 7, ILLINOIS | keeping our precision instruments, our ma- 
chine tools and the motors which drive them 
turning on anti-friction bearings. 





Instead of soap or even the most carefully 
compounded petroleum greases we use Dow 
Corning Silicone Greases to get lasting lubri- 


‘ cation under adverse conditions. 
ARENS Flenible Take the “Windial” for example. It is set up 
. high where the wind blows free. It stays out- 
; doors year after year in the sun and rain, in 
the snow and ice. Temperatures may vary 
from —40° to 120°F. Speed varies from 0 to 
about 2000 r.p.m. The best of the organic 


greases wouldn't last long under such con- RESINS 
ditions. . 





That's why Bendix-Friez engineers tested and 
adopted DC 33 Silicone Grease for lubricat- Laminating 

ing the annular ball bearings which take both Protective Coat , 
radial and thrust loads from the propeller ; 
shaft of the “Windial.” 


That's another bit of evidence to support our 


claim that permanent lubrication means Dow SHLASTIC* 
Corning Silicone Oils and Greases. Within 5 

years your customers will be demanding Molding 
permanent lubrication. It's none too early to 

start working with the DC Silicone Greases Extruding 
described in data sheet No. B 7-4, Coating 
See our booth at the Machine Tool Show— Laminating 


| Dodge Chicago Plant —September 17-26. 
| 


*TRADEMARK BENDIX AVIATION CORPORATION 


| DOW CORNING CORPORATION 
| MIDLAND, MICHIGAN 


New York ¢ Chicago ¢ Cleveland « Los Angeles 
| In Canada: Fiberglas Canada Lid., Toronto 
| In England: Albright and Wilson, Ltd., London 





@ If remote controls are a part of your present 
product or included in the design of your new 
Daoduct you can be assured of better performance a --@ = | 
with Arens Flexible or Rigid Remote Controls. 
Arens Controls are the result of 25 jeare expestence 
in building controls te perform vital functions at 
aciency ¢ even under the most adverse | 

a ny conditio | 
| 


: Arens also, manufactures r4 yomplete line of con- Write Today 
trol accessories including heads, end S$, Mount- 
clam as DesGcoa. meter ee-4 


ing clamps and the Ar Letterbead For 
ADENS CONTROLS, ans, rancid 
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CONVEYOR 
BELTING 


You be the judge of quality 
—of suitability. 


Buffalo Weaving & Belting Company produces many types 
of conveyor belting. You should have samples and full data 
before you when preparing specifications. 


For Conveying Food or Chemicals 
PlasTex is the new Buffalo belt developed for handling food 
or chemicals. It is fully pliable, solid woven cotton, plastic 
impregnated in white or colors. It cleans easily, resists acids, 
alkalies, oils and temperatures up to 240° F. It is unexcelled 
for appearance, sanitation and long life. 

Write today to Dept. F for your samples 
and describe your problem. 


BUFFALO 





WEAVING & BELTING CO. 


Chicago * Buffalo 7,N.Y. * New York 


























FOR 
HIGHER 
SPEEDS 


Pe ee 


Photos Courtesy: 


The : Monarch Machine 
Tool Co. 
Sidney, Ohio 


The Ingersoll Milling 
Machine Co. 
Rockford, Illinois 


omy 
ei 


in your metal-cutting operations 
specify... 


RUTHMAN GUSHER 
COOLANT PUMPS 


Yes, Ruthman Gusher Coolant Pumps can help 
you get higher speeds, increased production. 
Split-second control of coolants from a trickle 
to full volume assures you of the right tem- 
perature for your work. When you specify 
Ruthman Gusher Coolant Pumps, you know 
that you have the right coolant flow when 
you want it, where you want it. 

Above left is shown a Monarch Magna- 
Matic Lathe all electrically controlled, equipped 
with a Model 11022 Short Ruthman Gusher 
Coolant Pump. To the right is an _ Ingersoll 
48’ x 48’ x 16’ Four Head, Type A 30 Ad- 
justable Rail Milling Machine, equipped with 
a 11022-E, Y%2 HP Ruthman Gusher Coolant 
Pump. 


THE pes CHINERY CO. 


1811 Reading Road. Cincinnati, Ohio 





Write for 
Catalog 10-C 






withthe MARVEL 


SYNCLINAL FILTER 
FOR OILS & OTHER LIQUIDS 
Triple Capacity—Triple Efficiency 


* Filtering area equal to 3 like size units 
* Faster flow under less pressure 

* Screens for various oils & liquids 

* Easy to install . . . Easy to clean 

* Only 6 different parts, all readily replac- 
able 

For all oil re-circulating machines, hydraulic 
and Coolant systems. 


30 DAY TRIAL AT OUR RISK 


So certain are we of the remarkable per- pacity of 3 like size 
formance of MARVEL SYNCLINAL FILTERS units. 

that we will accept orders for one or more filters on a 30 day 
trial basis. If YOU are not thoroughly satisfied, return for full re- 
fund. Write today for complete details. 


Distributors Wanted. Choice Territories Ope:i. 
Write Today. 





Synclinal element 


gives filtering ca- 





MARVEL ENGINEERING COMPANY 
W. Washington, Dept. 21, Chicago 6, IIL 
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JONES SHIELDED TYPE 
PLUGS AND SOCKETS 


Low loss Plugs and Sockets suitable for high frequency cir- 
cuits. Ideal for antenna connections, photo-cell work, micro- 
phone connections, etc. Supplied in 1 and 2 contact types. 


The 101 Series can be 
furnished with %4”, 
290”, 73”, 34” or y," 
ferrule for cable en- 
trance, 


Knurled nut securely 
fastens units together. 
All metal parts ‘are of 
brass plated to meet 
Navy specifications, 


No. 101 Series Plugs 
have ceramic insulation 
and Sockets have XXX 
Bakelite. 


No. 202 Series 
Plugs and Sock- 
ets have BM 120 
molded Bakelite 
insulation. 





For complete list- 
ing write today 
for your copy of 
catalog No, 14, 














HOWARD B. JONES DIVISION 


CINCH MFG. CORP. 
2460 W.GEORGE ST. CHICAGO 18 


es itt “UME ENGINES 


Model BB 
2.5 to 4.3 hp. 




















In Volume Production 


Prompt Delivery 


These 4-cycle, air-cooled gasoline engines are 
thoroughly service-proved in many applications. 
Light weight, compact design, and wide power 
range mean ready adaptability to many types of 
equipment and powering problems. Backed by 28 
years of engine building experience, including 
manufacture of the famous Kinner aircraft engines. 


ae (ladiden Products 


CORP. 
635 W. COLORADO BLVD. *% GLENDALE 4, CALIFORNIA 
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. a patented device 
for transmitting 
back-and-forth action 
through a flexible 


metal conduit 








 PUSH-PULL GIVES REAL AID IN 
_ MACHINE DESIGN—NOW A PRACTICAL 
SOLUTION TO REMOTE CONTROL 


Tru-Lay Push-Pull introduces to machine designers an im- 
proved means of transmitting reciprocal movement— 
mechanically—through flexible metal conduit. It is 
precisi de, and not to be confused with ordinary 
"choke contro!” construction—music wire with coiled 
wire conduit. 








DETROIT, MICH.—The TRU-LAy Push-Pull now offered 
was originally developed for aircraft controls and is 
extensively used on airplanes being made today. 

Push-Pull has many other varied applications—on 
motor vehicles, earth-moving equipment, moving and 
stationary machines of various kinds. 

Some controls require only a simple rod. Others 
require complicated electric, pneumatic or hydraulic 
systems. Between these two extremes lie hundreds of 
uses for Tru-Lay Push-Pull. A feature particularly 
liked by machine designers is the greater freedom our 
Push-Pulls allow in the placing of units or accessories. 

Read our booklet on Tru-Lay Push-Pulls. Then 
contact us for further information—our engineers will 
be glad to work with yours. If you have not yet re- 
reived a copy of this booklet, just write to our 
Detroit Office. 


/ 
4@ 


6-235 General Motors Bidg., Detroit 2 
695 Bryant Street, San Francisco 7 + Bridgeport, Conn. 





AUTOMOTIVE AND AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


In Business for Your Safety 
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SPERRY | 
Single Tube 
apa) e-Velale 
SYSTEMS 





Here's a tiny— almost miniature — Sperry Control 
System that’s: 


EASY-TO-INSTALL 

A single flexible copper tube connects receiver and 
transmitter...does away with design limitations 
imposed by use of old-fashioned link rods and bell 
cranks, pulleys and control cables, etc. 


EASY-TO-OPERATE ; 
Balanced system permits operation with fingertip 
pressure — smooth, even action without time lag, 
without backlash. 


ACCURATE AND DEPENDABLE 

Accuracy of % of 1 degree through an effective 
cperating arc of 60°. Water-proof, corrosion-resis- 
tant, dust-proof, it's as dependable as the larger 


units long manufactured by Sperry. 
Write for Bulletin 2400-D or for information on 
your particular problem. sP-102 


Dealer Inquiries are alro invited. 





SPERRY PRODUCTS, INC. 
15th Street & Willow Avenue 
Hoboken, N. J. 





| 
| 
| 
| 
| 
| 









IMPROVED, COLLODIAL LUBRICATED PLASTIC 


/ 7 





Whether you need one, a hundred or thousands "2 ; C d ; 


...Fel-Pro can supply you... and fast. We can 

furnish packings for practically every purpose, ANTI-FRICTION 
to meet any heat range or resistance condition. 

Especially suited for oil refineries and similar 
processes are the Fel-Pro Plastic Packings 
made of long, soft, high-tensile asbestos fibre 

impregnated with a blended collodial lubricant 

that is practically an integral part of the packing. 

It will withstand. exceedingly high temperatures 

and pressures. Use our expert consultation 

service to double-check your specifications. 

We're glad to help solve your packing problems. 

Write TODAY for Data Bulletin on Fel-Pro 

Packings, stating your service requirements. 

INDUSTRIAL GASKETS AND PACKING DIVISION OF 


FELT PRODUCTS MFG. CO. 1§17 Carroll Ave., Chicago 7, Ill. 
2237 







SELF-SEALING 


HEAT-RESISTANT 





NON-HARDENING 


PRESSURE- 





RESISTANT 





for all your PACKING requirements 









y CAN DAMAGE 
EXPENSIVE CONTROL EQUIPMENT 
ae A ANY Quicker 
He THAN A BIT OF 
OR ALCLL| 
_Material 
Timeaits 


PIPE LINE 


Protect that equipment by the installation of a good sturdy strainer 






in the line just ahead of the equipment. 


The new CASH-ACME “Y” Type Strainers are ruggedly built 
around 250 pounds cast iron standards. 


BRASS OR CAST IRON BODIES AVAILABLE. 
¥%” TO 2” PIPE SIZES. 
STANDARD OR SPECIAL SCREENS, sth 
STOCK-CATALOG-SELL CASH-ACME Products! Sp —™ 
} %& See your Mill Supply dealer Sladge: 
RA\ ask for CASH-ACME Automatic Valves. 


a yfacturing 
si 


= 
SSURE CONTROL VALVES 































| Write for descriptive Bulletin 
No. 224 for complete information: 


e 
X 6614 EAST WABASH AVE 
DECATUR 


ILLINOIS 
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Made 
To Your 






Specifications 


—ALL TYPES 
—ALL MATERIALS 


—ALL SIZES from 4” 
to 36” O. D. 
Write for Bulletin on Gear 


Jobbing Service—Our Specialty for More 
Than 30 Years . 





\ 


Ve 
DETROIT BEVEL GEAR CO. 


8130 JOS. CAMPAU e DETROIT 11, MICH. 














Delivery 
Now! 





Priced at a NEW LOW! Solve price and 
assembly problems with the 292 Pointer Knob, 
available now in several variations . . . in large 
quantities . . . priced right. It's the leader in a 
full line of standard plastic knobs and control 
balls for electrical, electronic and industrial use. 

Put your plastic knob and control problems up 
to the largest producer in the industry—Kurz- 
Kasch. Write for illustrated Catalog 103-A which 
lists specifications and descriptions of the whole 
Kurz-Kasch standard line. 


Kurz-Kasch, Inc., 1444 S. Broadway, Dayton 1, Ohio 
td 


Kure-Kasch =} 


FOR OVER 31 YEARS PLANNERS AND MOULDERS IN PLASTICS 
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Proved Roper Features 


that (unsure 
DEPENDABILITY 










/ Hydraulic self-lubricating principle prolongs 
pump life with less service attention. There is positive 
- continuous bearing lubrication. Liquid pumped 
enters grooved bearings from pressure side, is drawn 
to suction side through grooves in opposite bearings. 


/ Floating equal size external gears, oversize 
bearings with gears supported at both ends, packed 
box or mechanical seal units to suit individual job 
requirements, efficient operation in either direction, 
easy accessibility to working parts cuts down ‘‘out- 
of-service” time. 


7 Four-port design offering eight optional piping 
connections cuts installation time and cost. Four 
piping arrangements are possible with pump oper- 
ating clockwise . . . 4 other arrangements with 
pump operating counter-clockwise. 


WIDE RANGE OF SIZES 


Capacities 3%, to 300 g.p.m.— pressures up to 
1000 p.s.i. — speeds up to 1800 r.p.m. 


Send for Bulletin of Facts Today 





GEO. D. ROPER CORP., 248 Blackhawk Park Ave., Rockford, Ill. 
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AVAILABLE: Outstanding manufacturing management ex- 
eculive. Competent seasoned mechanical engineer, seeking 
a permanent connection with a live progressive organization. 
Varied experience includes thorough knowledge and ca- 
pacity for materials management, maintenance, mass pre- 
cision production and jobbing work, process planning, tool 
design, tool making, plant layout, assembly operations, 
forge shop, stamping and press room, grey iron and malle- 
able foundries. Details and reference furnished on request 
to responsible parties stating their requirements. Address 
Box 561, MACHINE DESIGN, Penton Bldg., Cleveland 13, Ohio. 


¢ 


AVAILABLE: Executive engineer, 42, registered in Illincis, 
with 20 years experience in heavy machine design both lot 
repetitive and custom built. Capable of organizing or man- 
aging department. Respond in confidence. Address Box 566, 
MACHINE DESIGN, Penton Bldg., Cleveland 13, Ohio. 


¢ 


WANTED: Mechanical engineers. Two key positions avail- 
able with a nationally known manufacturer of packaging 
for the food industries. Chief Designer: Supervise group of 
design engineers in the design’ of new and the modification 
of existing equipment. Field Engineer: A staff liaison en- 
gineer for mechanical engineering activities in all United 
States plants. Enjoy living in a small but cosmopolitan 
community in Wisconsin’s attractive Fox River Valley and 
working with a “going-somewhere” company. Desirable 
age range 30 to 45. The salary is open. Write Placement 
Manager, Marathon Corporation, Menasha, Wisconsin, 


o 


WANTED: Chief tool and die engineer. Manufacturer of 
bus bodies and custom auto bodies, employing approxi- 
mately 1100 people requires the services of a qualified tool 
and die engineer to take complete charge of tool and die 
engineering and construction of same. Must be experienced 
in passenger car or bus body tooling, also experience help- 
ful in tooling for plane manufacture. This is a permanent 
position with a reliable old company. Future for man with 
proper experience and who can accept responsibility, super- 
vise personnel, and carry complete tooling program. State 
past ten years of employment giving names of such em- 
ployers and salary desired. All communications will be 
“held confidential. Address Box 562, MACHINE DESIGN. 
Penton Bldg., Cleveland 13, Ohio. 


° 


WANTED: Outstanding technical men for new field offer- 
ing unusual opportunities in becoming associated at be- 
ginning of a project providing unlimited possibilities in nu- 
clear research and aeronautical engineering. Mechanical 
or aeronautical engineers experienced in heat transfer, ther- 
modynamics, engine design, aerodynamics, stress analysis. 
mathematical analysis. Metallurgical and ceramic engi- 
neers experienced in powder metallurgy: ceramic bodies 
and coatings. Please furnish complete information, includ- 
ing small photograph, to Personnel Department, N.E.P.A. Di- 
vision, Fairchild Engine ,and Airplane Corporation, P. O. 
Box 415, Oak Ridge, Tennessee. 


° 


WANTED: Experienced machine designer, 30 to 45, capable 
of working with and succeeding present chief engineer. 
Please supply complete qualifications, Replies heled con- 
fidential. Address Box 565, MACHINE DESIGN, Penton Bldg., 
Cleveland 13, Ohio. 
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ENGINEERS. 


AVAILABLE OR WANTED 








AVAILABLE: Consultant with over fifteen years broad ex- 
perience in research, development, and design on instru- 
ments, computing devices, controls, and other fine mech- 
anisms. Specialty mechanical but has had unusual suc- 
cess in the integration of mechanical, electrical, and opti- 
cal elements. Office near Philadelphia. Pennsylvania. Has 
time available far an additional client, retainer or fee basis. 
Address Box 564, MACHINE DESIGN, Penton Bldg., Cleve- 
land 13, Ohio. 


° 


AVAILABLE: Engineer, Harvard graduate, five years me- 
chanical experience research, development and application 
of pumps, compressors and process equipment. desires 
more responsible position. Prefer sales or engineering with 
sales future. Address Box 560, MACHINE DESIGN, Penton 
Bldg., Cleveland 13, Ohio. 


¢ 


WANTED: Mechanical engineers and designers. The Col- 
lins Radio Company of Cedar Rapids, Iowa, has always 
been a pioneering organization—an engineer's engineering 
and manufacturing concern. It was this urge that has finally 
led us to be among the leading manufacturers of high-qual- 
ity broadcast eqfipment and to meet the individual require- 
ments of some of the great airlines with especially engi- 
neered communication equipment, including the ingenious 
Collins Autotune—the result of research and development 
looking -years ahead. We are looking far ahead today in 
the field of qualiy radio communications and other electronic 
equipment. Our plans, well advanced, offer substantial op- 
portunity for mechanical design engineers in a field of in- 
terest, research and development. Cedar Rapids is a human, 
wholesome city. People enjoy living here and working in 
our modern plant, which is neither small nor large, but 
rather ideal. If you feel qualified for one of these positions, 
write us fully, stating age, education and experience, as 
well as other pertinent data you feel might assist us in fully 
and promptly considering your application. All replies will 
be held strictly confidential. Apply to Collins Radio Com- 
pany, Cedar Rapids, Iowa. 


WANTED: Designers for home appliances. The engineering 
department of the Hoover Company, world-wide manufac- 
turer of home appliances, fractional horsepower motors and 
commercial die castings, invites correspondence with ex- 
perienced and capable mechanical designers interested in 
a position with a company with an assured future. Design 
experience on home appliances desirable but experience 
on other mass-produced mechanical devices may be suit- 
able. Engineering college graduates preferred, but this is 
not an essential requirement. Design problems encompass 
use of die castings, compression and injection plastic and 
rubber moldings, metal stampings and other manufactur- 
ing process. Complete laboratory and experimental shop 
facilities of a research and development group, numbering 
over 130 people available to supplement designers’ work. 
Interviews may be arranged. Address reply to the Hoover 
— Attention: Executive Engineering, North Canton. 
io. 


* 


WANTED: Established, successful, Indiana manufacturer of 
automotive units, has good position open for development 
engineer with experience on high pressure hydraulic 
valves, pumps, actuators. Full time, or part time consult- 
ing basis considered. Competent assistance in layout and 
testing is available. In reply give full information in first 
letter. which will be treated in strict confidence, Address 
po 567, MACHINE DESIGN, Penton Bldg., Cleveland 13, 
°. / 
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ELLIOTT 


FLEXIBLE SHAFTING 














NON-RAVEL 


SHAFTING 





. iF 
\, REMOTE CONTROLS 


A\\\ 
\ , Elliott high-carbon music wire cores have been designed for 
the rugged performance demanded by modern industry. 
Elliott workmanship and “know how” have developed flex- 


veaw or. ible shafting of top quality to give long, uninterrupted ser- 
penconatentted vice. If you have any problem to do with flexible shafting, 


FLEXIBLE the Elliott Design and Engineering facilities are at your ser- 
vice. You supply specifications ... we'll gladly send recom- 
mendations and quotations. 























POWER DRIVES 












217 PROSPECT AVENUE 





BINGHAMTON, N. Y. 











BUSINESS 
OPPORTUNITIES 























WANTED: Exceptional opening for sales engineer to cover 
Mid-West metalworking industry. Selling experience desir- 
able but not essential. Nationally known manufacturer of 
produciion material wants man to advise customers on ap- 
plications—not take orders—working in Michigan and In- 
diana, with headquarters preferably in Detroit area. Sal- 
ary to be commensurate with experience. Requirements: 
Varied knowledge of metalworking production gained by 
plant work or sel ing: ability to travel extensively away 
from home. Write in detail about background. Interview 
arranged at New York headquarters; expenses paid. Ad- 
dress Box 553, MACHINE DESIGN, Penton Bldg., Cleveland 
13, Ohio. 


WANTED: Manufacturer's representative ‘to handle estab- 
lished line self lubricating powdered metal bearings and 
parts. Products now used extensively by machine tool. air- 
craft, automobile, motor and household appliance manufac- 
turers. Applicants should know engineers, purchasing 
agents in these industries. Choice territories open on ex- 
clusive basis. Liberal commission arrangement. Address 
Poe 563, MACHINE DESIGN, Penton Blidg., Cleveland 13, 
io. 
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Light weight Magnesium Castings are opening a wide 
new field in product design—and our engineering staff 
is at your service without obligation, to show you the 
possibilities of this stronger, easier-to-fabricate metal! 


‘Facts you’ll want to know 
about Magnesium Castings 


Our new folder gives you the facts you'll 
want to know about Magnesium ... and 
the story of our production facilities. 
You'll want this information at your 
fingertips! 





Write for your copy today! 
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SPEED for the OPERATION! 


LOVEJOY 


IDEAL 


— CHICAGO — 


“Select-0-Speed” 
Variable 
TRANSMISSIONS 


| 
INSTANT SELECTION of EXACT & 
| 










| 
| 












(right of cut) 

Hand wheel control 
(below) 

Lever control 
Prolongs your equip- 
ment life. 

: =i . Better products with 
— time-saving. 

Easily and quickly installed in line of drive of OLD LOW COST speed 

or NEW machines control. 



































With touch of finger almost infinite number of speeds are obtained. 
Changes speed while running. Sizes up to 7/2 h.p. Ratios up to 10:1. 
Ruggedly built. Heavy Duty Ball Bearings. 

Send for Lovejoy-IDEAL Catalog. Also shows Variable Speed Pulleys 
Drive Sheaves, Adjustable Motor Bases, Wide V-Belts. Write 


Mfd. by LOVEJOY FLEXIBLE COUPLING CO. 


MFRS. OF LOVEJOY L-R FLEXIBLE COUPLINGS 





5018 West Lake Street Chicago 44, Illinois 





A COMPLETE SERVICE 


CUSTOM MOLDED 
PLASTICS 


INJECTION. + EXTRUSION | 


edesigning »* engineering. 





¢mold-making « all finishing 
and assembly operations 


SEND US YOUR PRINTS 


lois 


ee ee e 





PLASTIC ENGINEERING, INC. 


8506 LAKE AVENUE 
CLEVELAND?2*OHIO 
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Pneumatic Door 
Operating Equipment 


MUST STAND UP 











The National Pneumatic Company originated and 
developed door operating and control equipment 
that is recognized as standard throughout the entire 
transit industry. Their doors are installed also in 
many factories, public buildings, arsenals, etc. 

Our forgings have been chosen for the valve 
blocks and segment gears. The dies for these im- 
portant parts—as for all National forgings—are so 
designed that the fibre-like flow line structure is 
concentrated at points of greatest shock and stress. 

Forgings are being used for more and more prod- 
ucts because they provide unparalleled toughness, 
tremendous fatigue resistance, and maximum 
strength. 

Write today for booklets and send us inquiries 
for custom drop forgings. 

National forgings carry the trade mark “N”— 
your guarantee of Fine Quality Forgings. 


THE NATIONAL LOCK WASHER CO. 
DROP FORGING DIVISION 


NEWARK 5 NEW JERSEY 
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OP ii i steki lew weeny porns ob enue 


@ In everyday shop practice, many 
problems arise that require “eye- 
gauging”. Identifying the correct 
size and pitch of an ordinary socket 
head cap screw is one example. In 
recent tests, this simple question 
stumped many good mechanics. On 
the job, if they guessed, they'd 
chance errors and delays. Good 
workmen don’t guess—they “mike” 
or gauge the screw—but that, too, 
takes time. 


Now, the sSIZE-MARK on the 
head of every P-K Socket Head Cap 
Screw ends the need for guessing or 
gauging. Pick up a P-K Socket Head 
Cap Screw anywhere . . . no matter 
where it has strayed from the 
labeled box . . . you can see its size 
and pitch at a glance. 


The sizE-MARK is welcomed by 
assembly workers because it saves 


time. It helps the tool-crib men 
speed up sorting of mixed-up, left- 
over screws. It helps new workers 
learn screw sizes faster. It’s a sales 
feature, too . . . maintenance men 
in the field can reassemble faster 
after servicing. 


Plus GEAR GRIP* 


Gear Grip on Size-Marked Socket 
Head Cap Screws is another aid to 
faster work .. . it saves highly-paid 
fingers from slipping, even when 
oily. Only P-K offers sizE-MARK and 
GEAR GRIP. 


SAMPLES FREE. Show advantages of 
P-K Size-Marked Gear Grip Socket 
Head Cap Screws in contrast with 
ordinary Socket Screws. Compare 
and judge for yourself. Write 
Parker-Kalon Corp., 200 Varick St., 
New York 14, New York. 


PK SOCKET SCREWS ARE 
AVAILABLE FOR PROMPT DELIVERIES. 
SEND FOR STOCK LIST NOW. 








MACHINE TOOL SHOW 
CHICAGO — SEPT. 17 TO 26 


BE SURE TO SEE THE 
PARKER-KALON EXHIBIT 


BOOTH 243A 
NATIONAL 
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*U. S. Pat. No. 126,409 


Another P-K First — 


thread set screws . . 


GROUND THREAD Socket Set Screws 


Smooth, mirror-bright, clean finished 
threads — centerless ground on hard- 
ened blanks. Faultless contour and 
lead, dependable Class 3 Fit. Free from now.. 


imperfections common to ordinary cut 
. a “shining exam- 
ple” of good workmanship. Get samples 
. see and feel the difference! 


Answers: 


. Two turns. 


. No question 


if it’s Size- 
Marked ! 





Summary of report by James O. 

Peck Co., independent investigators, of 
assembly savings made with Phillips Screws 

... another in the series of assembly studies 
at prominent plants, 


@ “We manufacture these units for the Iceberg Refrigerated 
Locker Systems, Inc,” explained the assembly head of The 
Globe Wernicke Co. “Our engineering department specified 
Phillips Screws throughout, and we’re glad they did. 


*"Save us $50 worth of assembly time per unit. We can take full 
advantage of power drivers with Phillips Screws. No finder 
is needed and there’s no fumbling such as we’d have with 
slotted screws. Since each unit requires thousands of screws, 
$50 is a conservative estimate of how much we save per unit 
by using Phillips Screws. 


“Upside down or sideways... Makes no difference. Screws are 
driven with the unit in one position so that much of the 
driving is sideways or upside down. Difficult with slotted 
screws but very easy with Phillips Screws. 


“‘No gouging or burring. Before we settled on Phillips, \ we tried 

out a lot of other type screws and found the driver would 
jump out and gouge the Masonite panels or burr the heads. 
Phillips Screws ended that, gave us better driving time with 
our power drivers.” 
Help yourself to money-saving ideas for your assembly opera- 
tions. Write for the full report on The Globe Wernicke Co. 
and other assembly studies...covering metal, wood and 
plastic products. Use the coupon. 


PHILLIPS x20 SCREWS 


Wood Screws * Machine Screws + Self-tapping Screws * Stove Bolts 


Central Serew Co. Reading Screw Co. 
Continental Screw Co. Russell Burdsall & Ward 
Corbin Serew Div. of Bolt & Nut Co. 
American Hdwe. Corp. Scovill Manufacturing Co. 
Eleco Tool & Screw Corp., Shakeproof Inc. 

The H. M. Harper Co. The Southington Hardware Mfg. Co. 
International Screw Co. National Screw & Mfg. Co. The Steel Company of Canada, Ltd. 
Lamson & Sessions Co. New England Screw Co. Sterling Bolt Co. 
Milford Rivet and Machine Co. Parker-Kalon Corporation Stronghold Screw Products, Inc. 
National Lock Co. Pawtucket Screw Co. Wolverine Bolt Company 
290 
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THE ICEBERG REFRIGERATED LOCKER COMPANY’S 
equipment for frozen food storage is made up 
in combinations of basic units like this 8-section 
(10 six-cubic-foot drawers to a section) locker. 


eal 


The complicated assembly of the drawer of the Ice. 
BERG REFRIGERATED LOCKER . . . made without driver 
skids to injuré work or hands, thanks to Phillips Screws. 


Most of the thousands of Phillips Screws used in this 
assembly are Type “A”, self-tapping, and are power 
driven up, down, and sideways. 


Report No.1 
ASSEMBLY SAVINGS 


WITH PHILLIPS sc 
Company 
ke Co. 


Jobe Wernic 
te goat Ro Onio 


Phillips Screw Mfrs., c/o Horton-Noyes 
1800 Industrial Trust Bidg., 


MD-20 
Providence, R. I. 


Send me reports on Assembly Savings with Phillips Screws. 


Name 


Company . 
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Timken bearings can make your product hetter... 





> 


here’s one of the reasons why: 
} ull 
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A Profilograph trace, good commercially ground finish. 5000x vertical, 30x horizontal. 
B Profilograph trace, Timken finish. 5000x vertical, 30x horizontal. 
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Answers the question— 
“How rough is smooth?”’ 


( NE of the reasons Timken 

tapered roller bearings per- 
form with such frictionless, wear- 
free ease is the amazingly smooth 
surface finish on the rolls and races 
—the finest known to modern bear- 
ing science. 


Now, when you talk about fin- 
ishes like this, you’re talking about 
surface irregularities of only a few 
millionths of an inch—irregulari- 
ties which are impossible to detect 
by any ordinary means. So, when 
Timken first began to develop this 
finish, one of the biggest obstacles 
was the absence of an accurate 
method of measuring the roughness 
of an apparently smooth surface. 


The profilograph pictured above 
was the answer. Developed by Tim- 
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ken in 1928 and steadily improved 
since then, the profilograph deter- 
mines surface irregularities to 
within one-millionth of an inch. 
Equipped with this measuring stick, 
Timken engineers were able to de- 
velop new finishing methods and 
machines, which have resulted in 
the microscopic surface accuracy of 
the Timken bearings you use today. 


Every factor in the efficiency of a 
bearing is approached at Timken 


in this same scientific manner. For 
example, Timken makes its own 
steel to assure constant quality. And 
Timken is the acknowledged lead- 
er in: 1. advanced design; 2. preci- 
sion manufacture; 3. rigid quality 
control; 4. special analysis steels. 
No wonder you can always be sure 
of uniformly top quality and per- 
formance in the Timken bearings 
you use. The Timken Roller Bear- 
ing Company, Canton 6, Ohio. 
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